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APOLOGIA. 


The  writer  of  the  following  pages  has  long  felt  firmly  con- 
vinced that  new  knowledge  and  improved  methods  of  in- 
vestigating the  phenomena  of  growth  and  the  formation  of 
structure  in  the  living  world  have  rendered  necessary  the  re- 
examination and  revision  of  some  of  the  generally  received 
doctrines  in  support  of  the  purely  physical  solution  of  the 
great  problem  of  life,  as  being  also  applicable  to  the  nature 
and  origin  of  all  living  organisms,  including  man. 

The  doctrine  of  physical  life  popular  in  England  during  the 
last  fifty  years  has  been  from  the  first  regarded  by  the 
author  as  contrary  to  scientific  evidence,  not  in  accord  with 
the  observed  facts  of  living  nature,  and  entirely  opposed  to  the 
spirit  of  science.  Only  by  denying  or  ignoring  vitality,  that 
life-factor  or  power  which  is  universally  in  operation  in  every 
particle  of  matter  that  lives,  have  the  favourite  physical 
and  mechanical  views  of  life  been  made  to  appear  plausible 
to  persons  much  interested  in  the  progress  of  science,  but 
who  are  unable  to  investigate  for  themselves,  or  to  form  an 
opinion  of  the  supposed  evidence  upon  which  the  "physics" 
of  life  have  been  based.  The  scientific  advocates  of  these 
doctrines  have  not  yet  been  able  to  explain  the  difference 
between  a  particle  of  matter  which  is  alive,  and  the  same 
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matter  when  it  has  ceased  to  live,  nor  have  they  told  us  what 
happens  in  a  physical  sense  at  the  moment  when  an  in- 
finitesimal amount  of  matter  in  solution  begins  to  live.  Until 
these  points  have  been  adequately  explained,  the  physical 
doctrine  of  life  cannot  be  sanctioned  by  science  or  reason. 
Whether  an  organism  in  its  fully  developed  state,  be  veij 
simple,  or  highly  complex,  it  was  in  its  beginning  absolutely 
without  structure. 

By  drawing  attention  to  and  criticising  an  author's  views  on 
a  debatable  question  of  the  greatest  general  interest,  con- 
cerning which  wide  differences  of  opinion  have  long  existed, 
by  exposing  weak  scientific  or  other  doubtful  evidence,  and 
perhaps  over-confident  and  exaggerated  statements  as  to  facts, 
the  scientific  critic  not  only  affords  assistance  to  the  author, 
and  helps  the  cause  of  truth  and  progress,  but  encourages 
further  research — perhaps  ensuring  the  more  thorough  con- 
sideration, if  not  the  early  solution,  of  a  very  complex 
scientific  problem. 

The  writer  of  this  memoir  has  good  reason  for  maintaining 
that  life-power  operating  all  through  living  nature  belongs  to 
what  might  be  termed  the  spiritual  as  contrasted  with,  and 
opposed  to,  the  physical  or  material  category.  The  realm  of 
life-power  has  ever  been,  and,  the  author  thinks,  ever  will  be, 
separate  and  distinct  from  the  realm  of  matter. 

Anxious  not  to  omit  any  facts  or  arguments  bearing  on  the 
great  problem  the  writer  longs  to  see  solved  from  the  science 
side,  he  is  aware  that  he  is  open  to  the  charge  of  many  vain 
repetitions  and  some  want  of  clearness  in  presenting  his 
views  on    matters  of  detail  of  the  highest  importance 
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scientifically,  though,  perhaps,  of  little  intierest  to  the 
general  reader. 

In  times  past,  scientific  men  and  everyone  devoted  to  the 
advance  of  knowledge  have  seriously  suffered  from  super- 
stitious persecution  and  religious  intolerance  at  the  hands  of 
some  who  declared  themselves  to  be  teachers  of  the  people 
and  possessed  of  exceptional  powers  which  justified  them  in 
demanding  implicit  obedience,  believing  themselves,  and 
numbers  of  their  followers  believing  them,  to  be  actual 
prophets,  and  infallible.  But  can  we  feel  that  in  our  own 
time  there  have  been  no  examples  of  intolerance  on  the  part 
even  of  votaries  of  science,  who,  with  too  great  enthusiasm 
and  too  much  confidence  in  themselves,  have  advanced 
views  which,  suiting  certain  prejudices  of  unscientific 
religious  or  antireligious  parties,  have  been  forced  into 
notoriety  to  the  detriment  of  science,  reason,  and  religion  ? 
And  is  it  not  wonderful  what  impossible  doctrines  and 
dogmas  have  long  kept  back  knowledge,  and  interfered  with 
progress,  and  in  recent  times  having  been  carried  by  the 
acclamation  of  hundreds,  have  been  forced  into  popularity 
against  fact,  right,  and  reason,  and  have  led  sensible  persons 
to  believe  in  the  material  only,  and  reject  all  vital  and 
spiritual  ideas  ? 

The  views  on  the  nature  of  all  life  and  living  growth 
which  the  author  advocates  and  defends  are  based,  in  part 
on  general  facts  open  to  the  observation  of  everyone,  but 
principally  on  the  results  of  minute  observation  with  high 
magnifying  powers  on  living  matter  in  various  departments 
of  living  nature,  and  on  structure-formation  in  the  very 
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lowest  organisms,  in  plants,  the  lower  and  higher  animals, 
and  man,  in  health  and  disease,  during  the  last  fifty  years ; 
the  most  important  of  the  conclusions  being  justified  by 
what  the  author  has  himself  seen  many  times  and  in  many 
organisms,  and  by  microscope  specimens  which  he  has  him- 
self made,  and  has  shown  to  other  observers. 

Notwithstanding  many  faults  in  his  work,  the  author 
ventures  to  appeal  for  fi-ee  criticism,  by  scientific  contem- 
poraries, of  this  attempt  to  establish  the  absolute  separation 
of  all  life  from  non-life,  and  from  all  physical  and  mechanical 
phenomena  in  nature.  When  educated  people  generally 
become  better  able  to  realise  the  bearing  of  the  new  facts  of 
the  new  world  of  life,  which  are  being  gradually  revealed  to 
the  understanding  by  the  microscope  aided  by  great  advances 
in  the  methods  of  preparing  and  preserving  minute  structures 
for  successful  examination,  it  is  certain  that  more  correct 
ideas  will  prevail,  and  will  naturally  lead  to  deeper  thought 
and  the  further  contemplation  of  philosophy  and  religion  from 
the  points  of  view  indicated. 

A  Fellow  of  the  Royal  College  of  Physicians 
and  of  the  Royal  Society. 


Coronation  Dag,  1902. 


RELIGIO  MEDICI. 


A.D.  igoi. 

Science,  Philosophy,  and  Religion. 

Are  not  Science,  Philosophy,  and  Religion  in  some  respects 
closely  related— indeed,  can  they  be  separated  in  thought? 
Does  not  the  student  of  science  naturally  study  many  a 
scientific  question  philosophically,  and  does  not  philosophi- 
cal stiidy  naturally  lead  to,  and  even  suggest,  religious  ideas 
and  thoughts?  Students  who  have  been  generally  well- 
trained  in  the  schools,  and  are  acquainted  with  the  ideas  and 
the  history  of  ancient  thought  and  philosophy,  ought  in 
these  days  to  be  prepared  to  enter  upon  the  study  of  almost 
any  department  of  modern  science  and  philosophy.  Many 
an  intelligent  person,  fairly  advanced  in  ordinary  general 
information,  feels  a  great  desire  for  further  and  deeper 
knowledge  and  special  study,  longing  to  enter  upon  some 
regular  course  of  enquiry  into  the  real  nature  of  things,  and 
to  learn  all  that  he  can  about  the  nature  of  this,  the  only  life- 
world  known,  and  in  which  man  is  alone,  and  occupies  the 
highest  place. 

In  an  enquiry  into  the  nature  of  life  and  of  living  things, 
we  shall  at  once  have  to  consider  very  intricate,  and,  as  yet,' 
unsolved  problems,  which  touch  religion  as  it  were,  from  a 
new  standpoint— that  of  modern  science  and  the  new  know- 
ledge. For  the  first  time  in  the  world's  history  are  we  able 
to  penetrate  into  the  very  seat  of  the  mystery  of  life,  and 
with  our  understanding  to  see  life  power  at  work,  and  watch 
the  changes  effected  by  this  wonderful  immaterial  agency 
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This  has  only  been  possible  for  about  the  last  thirty  or  forty 
years,  though  science  and  philosophy  have  been  advancing  for 
ages  in  extent  and  importance,  and  many  fundamental  princi- 
ples of  the  utmost  practical  value  and  service  to  man  have  been 
discovered,  by  which  the  preservation  of  his  health  and 
strength  and  his  gradual,  social,  and  intellectual  progress  are 
assured  ;  and  if  not  in  all  cases  the  prevention,  certainly  in  all 
the  improved  management  and  better  treatment  of  inevitable 
disease. 

Elementary  science  is  now  a  necessary  subject  of  general 
education,  and  important  science  principles  in  conjunction 
with  broad  facts  of  the  life-world,  should  be  taught  in  all 
schools,  to  girls  as  well  as  to  boys,  in  order  to  prepare  thejr 
minds  for  receiving  and  understanding  new  facts  and  new 
views  of  ever-advancing  philosophy  which,  with  the  eternal 
truths  of  religion,  will  necessarily  ere  long  be  universally 
received. 

The  teaching  of  all  boys  and  girls  in  all  public  and 
private  schools  would,  of  course,  as  heretofore,  be  con- 
ducted by  teachers  who  had  obtained  a  diploma  showing 
them  to  be  competent  to  teach  general  elementary  science.  Of 
these  teachers,  some  would  from  time  to  time  be  selected  for 
the  examination  of  children  in  elementary  general  science, 
who  had  not  been  taught  by  themselves— for  in  no  case 
should  a  teacher  be  permitted  to  examine  anyone  who  had 
been  his  pupil  except  to  ascertain  whether  his  attention  had 
been  given  to  his  class  lessons.  The  school  examination  should 
be  suitable  to  children  under  15  years  of  age,  and  before  any 
preparation  for  a  particular  profession  or  calling,  or  any  kind 
of  life-work,  had  been  determined  by  the  friends  or  entered 
upon  by  the  student. 

Every  system  of  general  mental  training  should  comprise 
something  of  the  elements  of  Science,  Philosophy,  and 
Eeligion,  and  almost  everyone  who  can  read  must  have 
thought  much  over  many  questions  belonging  to  these  great 
sub-divisions  of  ever-increasing  knowledge.  Science, 
Philosophy,  and  Eeligion  include  the  most  important  results 
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of  the  advanced  intellectual  labours  of  the  greatest  and 
wisest  of  past  ages.  And  the  intellectual  achievements  and 
the  results  of  theself-deuyinglaboursof  the  most  distinguished 
of  our  own  countrymen  in  the  last  few  centuries,  will  be 
found  under  the  heads  of  Philosophy  and  Religion— but  the 
great  advance  of  Science  had  scarcely  commenced  before  the 
beginning  of  the  century  just  closed.  Indeed,  the  greatest, 
and  probably  the  most  lasting  achievements  of  science  have 
occurred  in  our  own  time,  and  important  new  discoveries 
in  science  which  are  fast  being  added  to  existing  knowledge, 
indicate  the  necessity  of  further  and  more  minute  and 
elaborate  enquiries.  We  even  begin  to  ask  how  soon  our 
successors  will  complete  investigation,  and  succeed  in 
placing  before  the  world  the  complete  unchangeable  truths 
with  regard  to  life  and  all  living 

The  investigation  of  not  a  few  general  and  highly- 
important  science  problems  could  not  have  been  undertaken 
with  any  chance  of  success  before  our  own  time,  and  many 
have  yet  to  be  attacked.  Several  generally-accepted  con- 
clusions and  principles  require  revision  and  more  careful 
study.  Our  successors  will  doubtless  find  many  subjects  for 
more  thorougli  scientific  investigation  by  their  better  methods 
and  greater  skill,  than  could  have  been  elucidated  by  our  less 
perfect  instruments  and  less  perfectly-trained  powers. 

Science  Teaching  for  Children. 

It  is  scarcely  possible  to  determine  exactly  when  the 
capacity  for  drawing  inferences  from  the  observation  and 
consideration  of  fact.«,  is  developed  and  first  exercised  by  a 
naturally  healthy  and  well-developed  child  of  average  intel- 
ligence. But  indications  of  the  possession  and  activity  of 
these  mental  faculties  have  in  some  instances  not  been 
wanting  even  before  the  first  six  ?  months  after  birth  have 
been  completed.  These,  with  many  other  special  vital 
powers,  depend  not  upon  the  early  development  of  sense  and 
other  organs  of  less  delicacy  and  complexity  of  structure. 
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but  are  due  to  vital  developmental  phenomena,  and,  perhaps, 
early  stracture-formation  of  the  most  important  kind,  pro- 
gressing at  the  same  time. 

Long  before  systematic  intellectual  training  can  be  thought 
of,  the  little  child  feels,  can  see  and  hear,  and  is  beginning 
to  observe  and  notice— probably  to  think,  and  certainly  to 
enquire  and  to  learn.  Many  a  young  child  exhibits  curio.sity, 
and  acts  as  if  it  had  reasoned  concerning  things,  which 
through  the  agency  of  its  sense  organs  had  been  presented  to 
its  mind.  But  can  we  seriously  consider  the  many  clever,  pretty 
and  amusing  stories  of  thoughtful  animals,  especially  dogs  and 
cats,  many  of  which  suggest  a  de.'sire  on  the  part  of  the 
story-teller  to  reduce  man  to  the  level  of  a  superior  animal — 
a  product  of  evolution  from  below?  All  will  allow  that 
animals  exhibit  curiosity — but  the  curiosity  of  a  man  or  a 
child  is  one  thing,  the  curiosity  of  an  animal  a  very  different 
thing.  The  same  word  is  used  in  two  totally  different  senses, 
as  is  the  word  "  life,"  when  we  speak  of  human  life,  animal 
life,  plant  life,  &c.,  or  the  word  "machine,"  when  api^lied  to 
man  and  all  living,  as  well  as  to  engines,  apparatus,  instru- 
ments, appliances,  &c.,  which  do  not  come  from  a  germ, 
move  of  themselves,  grow,  or  live  or  die. 

The  sense  organs  of  man  and  all  animals  are  of  a  highly 
complex  nature,  and  of  most  delicate  and  elaborate  structure  ; 
and  their  development,  which  occurs  early,  can  be  followed 
from  the  ^structureless  living  matter  of  the  germ  in  which 
change  and  progress  have  been  already  proceeding  uninter- 
ruptedly from  its  very  beginning.  But  every  sense  organ,  as 
well  as  all  other  structures,  at  every  period  of  development 
and  of  life,  would  be  powerless  were  it  not  for  the  innumerable 
particles  of  living  matter  or  bioplasm,  living  elementary  units 
of  the  body — each  living  particle  having  many  peculiar  vital 
endowments  invariably  associated  with  it,  and  absolutely 
necessary  for  the  formation  and  action  of  every  one  of  the 
structural  anatomical  elements. 

Most  young  children,  even  when  not  more  than  a  year 
old,  are  often  much  interested  by  the  living  animals  or  plants 
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they  see,  and  evidently  would,  if  but  they  were  able  to  do  so, 
ask  many  questions  about  actively  living,  growing,  moving 
organisms,  and  particularly  about  birds  and  flowers  of  bright 
colours  or  of  quick  movements.  Children  of  four  or  five  wiU 
notice  things  respecting  the  growth  of  any  plant  or  other 
living  thing  which  they  can  watch  from  day  to  day,  such  as 
the  unfolding  of  the  leaves  of  a  bud,  the  bursting  of  a  flower, 
and  the  spreading  of  its  expanding  petals.  Children  will  most 
carefully  watch  the  changes  which  occur  during  the  germina- 
tion of  a  bean  or  a  pea,  or  of  a  few  grains  of  mustard  seed 
on  damp  earth,  moss,  or  even  a  wet  rag,  or  in  a  thin  layer  of 
water ;  and  will  not  fail  to  notice  the  growth  of  the  root  and 
stem  in  opposite  directions,  if  their  attention  is  once  directed 
to  the  fact. 

All  early  science  teaching  of  the  young  should  he  limited, 
and  restricted  to  the  ordinary  simple  living  things,  which,  like 
the  above,  can  be  easily  procured  anywhere,  and  give  little 
trouble  to  the  teacher,  who  will  find  that  most  children  will 
look  upon  this  very  important  branch  of  education  rather  as 
play  than  asa  school  lesson  given  by  order  of  School  Boards,  or 
the  Education  Department.  No  books  are  required,  and  the 
necessary  objects  may  be  had  for  nothing.  Now  and  then 
the  children  should  be  examined  in  order  that  the  teacher 
may  ascertain  whether  each  one  has  paid  attention  to  what 
has  been  shown,  and  taught.  Not  only  is  the  child's 
intelligence  thus  awakened  and  early  and  harmlessly 
exercised  and  encouraged,  but  many  important  facts  will  be 
so  impressed  on  his  mind,  that  he  will  never  forget  the 
general  points  in  which  all  living  things  differ  from  matter 
that  does  not  live. 

And  has  not  the  prolonged  experience  of  most  of  our  skilled 
teachers,  private  as  well  as  public,  whether  engaged  in 
teaching  the  children  of  those  who  live  by  labour,  or  those  of 
the  professional  and  so-called  higher  classes,  in  past  as  well 
as  in  recent  generations,  distinctly  shown  that  it  is  much  to 
the  advantage  of  the  child,  as  regards  his  future  intellectual 
progress,  if  at  an  early  age  he  is  instructed  in  the  elementary 
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religious  idea,  and  in  simple  principles  allied  thereto  and 
accepted  by  almost  every  rational  being?  In  this  way  the 
child  will  be  led  to  think,  his  thinking  power  will  be 
encouraged,  and  his  gradual,  proper  mental  development 
ensured,  his  understanding  enlightened,  and  his  mind  pre- 
pared for  the  reception  of  the  general  and  special  knowledge 
which  must  be  taught  early  in  his  school  life. 

But  is  there  not  a  yet  stronger  and  more  convincing  argu- 
ment in  favour  of  the  introduction  of  early  religious  teaching, 
or  of  teaching  in  a  religious  direction?  Can  that  be  called 
education  which  is  instruction  without  one  fixed  and  definite 
principle,  one  generally,  if  not  universally,  acknowledged 
truth,  unchanged  and  unchangeable  as  the  years  roll  on,  and 
which  ought  certainly  to  be  regarded  as  a  necessary  part  of 
all  good  teaching?  A  principle  of  a  simple  kind,  easily 
expressed,  imparted,  and  understood — a  principle  which  has 
long  been  accepted  and  believed  by  untold  numbers  of 
civilized  men  in  all  countries,  and  has  never  been  refuted  by 
the  most  scientific  and  philosophical  intellects,  ancient  or 
modern — that  idea  of  eternal  infinite  Power,  Wisdom,  and 
Goodness  which  appears  clearer  and  firmer  in  its  simplicity 
and  truth  the  longer  it  is  studied,  investigated,  and  con- 
templated. 

Medical  Practice,  Science  Study,  and  Teaching. 

Not  only  does  the  "  careful  anxious  being,"  but  the  care- 
less thoughtless  one,  especially  when  sick  or  out  of  heart,  feel 
the  need  of,  and  long  for,  some  unchanging,  imperish- 
able, well-considered  principle— some  unalterable  truth 
which  he  may  contemplate  and  dwell  upon,  without 
suffering  or  regret,  in  any  place  and  under  all  circumstances, 
as  long  as  the  ' '  cells  "  of  his  cerebral  cortex  shall  retain  their 
powers  of  thought  and  consciousness. 

From  early  youth  to  the  end  of  life,  in  sickness  and  in 
health,  whether  strong  or  weak,  rich  or  poor,  learned  or  un- 
learned, of  any  "persuasion"  or  of  none,  denominational  or 
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undenominational-each  child,  man  or  woman,  naturally 
hopes  for,  and  will  almost  of  necessity  believe  in,  mysterious 
power  or  agency  of  some  kind,  beyond  human  knowledge- 
Power,  acting  all  through  living  nature  unseen,  not  to  be 
isolated  or  experimentally  identified,  and  which,  as  most 
of  us  have  believed,  may  make  and  unmake,  produce,  form, 
or  destroy,  create  or  cause  to  cease. 

No  one'  by  any  scientific  process  or  investigation,  has  yet 
succeeded  in  separating  any  power,  force,  or  property  con- 
nected with,  or  governing  and  controlling  matter  while  it  lives, 
evident  to  the  senses,  or  has  been  able  to  explain  in  any  way 
that  accords  with  reason,  or  account  for,  any  life  actions  or  the 
origin  of  life,  in  the  first  beginning.  How  ]  if e  exerts  governing, 
controlling,  and  rearranging  power  on  particles  or  elements 
during  the  whole  time  that  matter  lives,  and  therefore  must 
cease  to  be  under  the  influence,  direct  or  indirect,  of  physical 
law— in  other  words,  while  matter  exists  in  the  living  state- 
is  unknown.  We  do  know  that  life-power  does  exist,  because 
in  studying  the  origin  of  the  tissues  and  various  substances 
which  result  from  the  direct  influence  of  life  on  matter,  under 
present  conditions,  no  other  mode  of  their  production  is 
possible.  It  would  almost  seem,  as  if  deeply  embedded,  as  it 
were,  in  our  scientific  work  and  thought,  something  akin  to 
a  religious  idea  must  be  admitted. 

No  man,  however  skilled,  has  yet  been  able  to  imitate 
the  ordinary  characteristic  results  of  vital  action,  growth, 
formation  of  various  substances  and  structures,  as 
innumerable  as  they  are  diverse,  even  in  the  case  of  the 
so-called  "  lowest  "  forms  of  life.  All  these  are  as  inimitable 
by  man  as  are  the  structure  and  formation  of  his  so-called 
highest  tissues  and  organs,  or  the  living  matter  of  any  part 
of  man's  body— and,  I  venture  to  say,  will  ever  remain  so. 

Is  it  not  absolutely  true  that  all  life-power,  and  but  for  a  very 
short  time  only,  influences  any  given  particle  of  matter — the 
matter  being  invariably  infinitely  near  the  seat  of  operation 
of  life-power,  but  for  so  very  short  a  time  that  it  is  correct  to 
say  that  life  is  ever  associated  with  death  ?    But  even  to  this 


8 


day,  some  whose  scientific  thought  seems  restricted  to  the 
strange  idea  that  matter,  its  forces  and  properties,  are  the 
beginmngand  the  end  of  all  things,  and  whose  philosophy 
tails  to  recognise  that  life  and  death  are  inseparable  in  fact, 
will  not  allow  that  every  particle  of  matter  that  lives 
must  of  necessity  soon  die.  or  that  no  particle  of  matter  that 
does  not  live,  can  die.  Again,  some  authorities  still  persist 
in  maintaining  that  ever-changing  constructive  life  is  but  one 
of  many  phj-sical  properties  of  indestructible  matter  that 
neither  lives  nor  dies-only  a  phase,  form,  or  modification  of 
some  non-living,  physical  force,  property,  or  energy  that 
never  lived,  and  that  will  never  cease  to  exist,  or  die." 

Think  of  but  one  of  the  modern  principles,  now  taught  far 
and  wide-"  the  survival  of  the  Jittest  in  the  struggle  or 
existence  "-the  law  of  the  lower  animals,  applied  to  civilized 
religious  man,  by  some  of  his  scientific  philosophical  fellows— 
the  lam  of  creation  hy  destruction!  .But  what,  and  where,  or 
where  is  not  the  "  fittest  "—where  is  the  "  struggle,"  who  or 
what  "  struggles,"  and  what  is  the  "  law  "  ? 

The  physician  whose  mind  has  been  carefully  trained  by  the 
study  of  physiological,  psychological  and  pathological  science, 
and  who  has  also  enquired  into  the  minute  structural  details  of 
many  tissues,  and  thought  over  the  vital  phenomena  of  the 
growth  and  action  of  living  organisms  and  their  parts,  under 
varying  conditions— and  whose  daily  duties  frequently  bring 
him  into  close  relation  with  many  of  his  fellow-creatures 
suffering  from  illness,  misfortune,  disappointment,  and  sorrow 
—the  physician  who,  with  knowledge  of  their  ailments  and  the 
methods  of  diagnosing,  will  naturally  and  almost  of  necessity 
take  a  broad  and  comprehensive  view  of  the  nature  of  things, 
living  and  lifeless— must  naturally  try  to  look  further  and 
deeper  into  the  vital  phenomena  and  constitution  of  man, 
than  many  of  those  purely  scientific  investigators  who 
attribute  everything  to  physical  law,  even  life  and  its 
attendant  complement,  death. 

He  who  intends  to  be  a  physician,  especially  if,  as  frequently 
happens,  he  is  by  nature  fitted  for  this  particular  calling. 
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would  begin  his  education  as  a  student  of  science,  and 
would  endeavour  to  learn  all  he  could  about  living  organisms 
generally,  and  especially  during  the  early  periods  of  their 
development  and  growth— of  vegetable  as  well  as  of  animal 
life,  in  health  and  in  disease,  and  would  carefully  study  those 
phenomena  which  suddenly  or  gradually  ensue  when  healthy 
action  changes,  and  tends  towards  disease  or  death. 

In  not  a  few  instances,  particularly  during  the  last  two  or 
three  centuries,  have  physicians  and  surgeons  themselves 
very  largely  assisted,  by  their  original  investigations,  the 
advancement  of  the  Natural  Knowledp;e  of  their  time.  Some 
of  us  have  even  enjoyed  chemical  and  microscopical  work 
long  before  any  of  the  luxurious  modern  public  technical 
laboratories  existed. 

Fifty  years  ago  many  of  us  studied  and  carried  on 
researches  in  science  laboratories  and  work-rooms  of  our  own. 
Three  or  four  medical  and  scientific  friends,  and  some 
other  scientific  Physicians,  about  the  middle  of  the  last 
century  established  private  laboratories  of  their  own,  and 
were  actively  engaged  in  original  scientific  investigation  or 
in  teaching  Medical  and  Organic  Chemistry,  and  the  use  of 
the  microscope  in  Medicine  and  other  departments  of  Science. 

While  yet  a  student,  I  was  able  to  undertake  some 
scientific  investigations,  chemical  and  microscopical,  of 
which  certain  results  were  communicated  to  the  Royal 
Medical  and  Chirurgical  Society,  and  published  in  their 
Transactions  for  1852,  and  for  the  following  seven  years  I  had 
a  scientific  workshop  close  to  the  Hospital,  where  I  gave 
several  series  of  Lectures  and  Demonstrations  to  senior 
students,  and  many  medical  practitioners.  After  serving 
most  of  the  junior  offices  in  the  Hospital,  including,  as  soon 
as  I  was  qualified,  the  post  of  House-Physician,  and  having 
free  access  to  the  wards  at  almost  all  times,  I  was  able  not 
only  to  watch  the  sick  and  to  study  and  investigate  their  cases 
clinically  and  scientifically,  but  to  carry  out  some  chemical 
and  microscopical  investigations  likely  to  help  in  the  diagnosis 
or  treatment  of  some  obscure  cases  of  disease.    Later  on, 
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I  became  one  of  the  Physicians,  and  was  actively  engaged  in 
demonstrating  and  lecturing  on  subjects  connected  with  the 
Science  and  Practice  of  Medicine  for  upwards  of  fifty 
years. 

In  the  past,  and  at  the  present  time,  many  talented 
Physicians,  in  all  parts  of  the  country,  have  in  like  manner 
studied,  worked,  taught,  and  practised  their  profession, 
with  similar  objects  and  hopes,  devotion  and  success, 
being  convinced  of  the  importance  of  purely  scientific  in- 
vestigation to  the  advancement  of  Natural  Knowledge,  and 
the  principles  and  practice  of  healing  the  sick.  Year  by  year 
those  working  in  the  large  provincial  hospitals  in  all  parts  of 
the  kingdom  will  more  fully  appreciate  the  excellent 
opportunities  they  have  of  medical  scientific  study  ;  and 
many  new  observations,  that  may  thus  assist  the  advance- 
ment of  existing  medical  knowledge,  will  be  made.  Were 
we  not  enjoined  by  our  predecessors,  and  are  we  not 
encouraged  by  the  annual  addresses  and  orations  delivered 
in  our  colleges,  and  by  our  scientific  societies,  to  study  and  in- 
vestigate living  nature,  in  the  hope  of  adding  to  our  know- 
ledge of  medicine  and  the  kindred  sciences,  and  perhaps 
also,  to  the  high  principles  bequeathed  to  us  by  many  former 
Fellows  and  Members  of  our  Corporations,  Societies,  and 
Colleges?  The  Royal  Colleges  of  Physicians  and  Surgeons 
have  been  united  to  form  a  conjoint  Board,  and  together, 
now  constitute  the  largest  examining  and  licensing  authority 
in  Medicine  and  Surgery  in  the  Kingdom,  already  perhaps 
numbering  more  than  thirty  thousand  practitioners  in  the 
several  departments  of  Medicine  and  Surgery,  the  further 
progress  of  which  unquestionably  depends  upon  the  continual 
advance  in  those  subjects  of  natural  knowledge  which  are 
intimately  connected  with  the  problem  of  life  in  its  many 
aspects  and  under  varying  circumstances.  And  is  it  not, 
therefore,  the  duty  of  every  member  of  the  Profession  to 
encourage  and  support  scientific  investigation  and  very 
minute  research,  in  order  that  those  who  by  inclination,  edu- 
cation, and  circumstance  are  fitted  for  the  task  may  steadily 
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pursue  their  difficult  enquiries  which  will  be  of  advantage 
to  their  patients,  and  to  the  cause  to  which  we  are  devoted. 

It  is  not  surprising  that  for  many  years  past  there  has  been 
a  strong  tendency  towards  the  more  thorough  teaching  and 
popularization  of  several  departments  of  science,  or  that  this 
movement  should  have  led  to  the  establishment  of  special 
Science  Training  Institutions  of  all  kinds  in  every  part  of  the 
empire,  or  that  these  should  be  under  the  control  and 
administration  of  those  whose  inclinations  and  interests  are 
more  in  the  direction  of  chemical,  physical,  and  technical 
science  than  in  that  of  philosophy  or  religion,  or 
that  many  of  the  workers  and  teachers  in  these  new 
institutions  should  be  anxious  to  get  appointed  to  the 
science  lectureships,  demonstratorships,  or  professorships  in 
medical  schools  and  colleges.  But,  it  seems  scarcely 
possible  that  the  new  system,  as  it  is,  can  in  any  way 
benefit  the  medical  student,  for  the  science  and  philosophy 
he  requires,  pertains  not  to  arts  or  technical  industrial 
matters,  or  to  abstract  science  or  philosophy,  physical, 
chemical,  or  even  purely  physiological  or  biological ;  but 
rather  to  those  several  branches  of  knowledge  which  are  so  very 
intimately  connected  with  the  Life  and  Growth  of  man  and 
all  things  living,  in  Health  and  Disease,  and  to  the  study  and 
investigation  of  the  circumstances  which  in  any  way  con- 
tribute to  man's  health,  well-being,  working  power,  happi- 
ness, and  morals,  and,  it  may  be,  to  his  knowledge  and 
understanding  of  religious  aspirations  and  hopes. 


The  Separation  of  Science  and  Medicine. 

For  some  years  past  there  seems  to  have  been  a  desire  on 
the  part  of  many  scientific  men,  and,  I  regret  to  say,  also  on 
that  of  some  Physicians,  to  question  the  close  relation  which 
from  early  times  has  existed,  and  which  unquestionably 
does  naturally  exist,  between  Science  and  Medicine ;  and 
though  no  one  has  distinctly  advocated  the  teaching  of 
medicine  without  science,  certain  ardent  progressives  have 
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been  desirous  of  restricting  some  of  our  medical  scientific  sub- 
jects to  the  period  of  the  preparatoiy  training  which  every 
one  intended  for  the  profession  should  pass  through  before 
he  enters  to  the  medical  classes,  or  begins  to  study  diagnosis 
and  treatment. 

Indeed,  some  authorities  consider  that  all  science 
teaching  should  be  conducted  by  scientific  men  only,  who 
may  have  no  knowledge  of,  and  take  little  interest  in, 
Medicine  and  Snrgciy,  instead  of  by  the  younger  Physicians 
and  Surgeons  of  our  schools  and  hospitals  as  heretofore. 
Some  incline  to  the  view  that,  by  strict  legislation,  the 
scientific  part  of  medical  study  should  be  separated  from 
the  practical  part  of  medical  education— Science  separated 
from  Medicine,  although  they  have  been  one,  from  the 
first.  Were  such  a  change  of  system  carried  out  the 
teaching  of  the  science  of  our  profession  would  soon  be 
entirely  in  non-medical  hands,  and  if  that  were  so,  before 
long.  Medicine  would  probably  be  divorced  from  Science. 

The  "  unscientific  "  practitioner  would  soon  cease  to 
regard  illness  from  a  scientific  standpoint;  and,  instead 
of  considering  in  what  particulars  ihe  patient's  com- 
plaints and  symptoms  indicated  a  departure  from  the 
state  of  general  good  health,  and  thinking  by  what  means 
healthy  action  might  be  restored,  would  ask  himself  under 
what  head  he  would  find  the  particular  ailment  in  his  Dic- 
tionary of  Remedies.  But  is  this  new  remedial  system 
calculated  to  assist  thoughtful  practitioners  in  their  difhcult 
task,  or  to  satisfy  the  judgment  of  men  palient  and  skilful  in 
diagnosis,  or  experienced  in  the  medical  practice  of  others 
as  well  as  their  own  ?  Would  it  satisfy  thoughtful  prac- 
titioners whose  methods  of  treating  departures  from  the 
healthy  state  are  Viased  upon  their  knowledge  of  the  structure 
and  action  of  the  parts  and  organs  which  are  deranged,  or  on 
personal  observation,  or  well-established  principles  of  medical 
science  ? 

Under  such  a  system  as  that  referred  to,  would  there  not  be 
danger  of  scientific  questions  of  vital  consequence  to  medical 
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progress,  and  of  interest  to  us,  being  neglected  by  purely 
scientific  professors  as  of  little  or  no  importance  m  a 
purely  scientific  aspect?  On  the  other  hand,  medical  science 
taught  by  a  qualified  physician  or  surgeon,  who  had  already 
attained  some  eminence  in  the  scientific  subjects  he  was 
qualified  to  teach,  would  naturally  be  considered  from  a 
practical,  as  well  as  from  a  scientific,  point  of  view,  and  this 
would  be  exactly  the  teaching  of  advantage  to  the  medical 
student.  It  is  by  no  means  certain  that  the  best  interests  of 
the  public  or  of  the  profession  have  been  promoted  by  the 
changes  in  opinion  as  regards  science  teaching,  or  by  the  views 
resulting  from  purely  scientific  investigation  sometimes 
advocated  by  science  professors. 

For  years  past  there  has  been  a  loud  cry  for  more  physical 
and  chemical  research.  Earth,  Air,  Water,  Heat,  Light,  and 
Electricity  have  yielded  many  of  their  physical,  hygienic, 
and  therapeutic  secrets.  The  discovery  of  many  new 
remedies  for  all  the  diseases  known  and  supposed,  and  new 
physical,  chemical,  and  mechanical,  to  say  nothing  of  the  so- 
called  faith,  spiritual,  and  other  infallible  healing  processes, 
have  been  tried,  forced  by  advertisement  into  a  short-lived 
notoriety,  soon  forgotten,  and  quickly  succeeded  by  others 
quite  as  extravagant  and  useless.  The  cry  has  been  of  more 
advantage  to  scientific  chemistry  than  to  Medicine.  Hundreds 
of  skilled  scientific  chemists  have  made  interesting  dis- 
coveries, but  of  little  help  to  us,  or  to  medical  science,  or  to 
our  patients.  Many  practitioners  have  been  persuaded  to 
"try  "and  recommend  one  new  thing  after  another  against 
all  sound  principles  of  Science,  Medicine,  and  common  sense. 
But  no  doubt  the  business  of  the  Patent  Ofiice,  and  the 
interests  oE  the  proprietors  of  advertisement  column.=  ,  have 
been  well  served 

Already  the  reputed  remedies  far  outnumber  the  diseases 
which  they  are  to  cure ;  and  for  some  very  obstinate  affec- 
tions there  are  ten,  twenty,  fifty  times  as  many  "  cures  "  as 
there  are  morbid  conditions,  not  a  few  of  which,  unfortu- 
nately, are  known  to  be  incurable.    It  is  doubtful  whether 
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any  one  living  could  recount  one  tenth  of  the  number  of  the 
new  chemical  substances  supposed  to  possess  wondferful 
curative  powers  which  have  lately  been  discovered. 

During  the  last  year  or  two,  of  the  hundreds  of  the  most 
promising  pamphlets  and  lists  giving  an  account  of  the 
composition  and  action  of  many  of  the  new  substances 
recently  introduced  by  some  of  the  largest  medicine 
manufacturing  firms  in  Europe  and  America,  1  have  preserved 
a  few.  But  a  large  drawer  having  been  soon  filled,  I  found 
the  attempt  to  get  anything  approaching  an  instructive 
collection  up  to  date  practically  impossible. 

The  British  Pharmacopoeia,  as  far  as  I  have  been  able  to 
judge  in  the  course  of  more  than  forty  years  of  Hospital  and 
private  practice,  contains  all  the  remedies  necessary  for  the 
treatment  of  departures  from  the  healthy  state  generally  met 
with  in  practice  in  England  and  the  colonies.  In  ordinary 
prescribing,  as  usually  carried  out,  the  physician  can  alter 
the  quantities  of  the  several  ingredients  of  his  prescription 
as  he  may  consider  desirable,  according  to  his  judgment 
and  experience,  and  as  may  be  necessary  from  time  to  time, 
by  changes  in  the  condition  of  (he  patient.  "Tabloids," 
prepared  by  thousands  and  tens  of  thousands,  cannot  be  so 
modified,  though'  no  doubt  of  convenience,  and  often  useful 
in  country  practice,  perhaps,  almost  necessary,  being  easier 
to  carry  than  old-fashioned  pills  and  potions. 

It  must  be  borne  in  mind  that  some  drugs  are  more  effective 
when  recently  prepared  and  mixed  ;  and  the  doses  of  active 
remedies  required  by  different  constitutions  and  at  different 
agos  are  not  the  same. 

Moreover,  not  a  few  of  our  most  valuable,  inexpensive, 
and  effective  medicines,  whose  nature  and  action 
are  widely  known,  are  sometimes  combined,  and,  under 
various  pretentious  new  names,  ingeniously  represented  as 
the  result  of  some  new  and  highly  valuable  medicinal  dis- 
covery in  some  far  off,  almost  inaccessible  region,  and  just 
introduced  to  the  world.  Salts  of  Sodium,  Potassium,  and 
Magnesium,  Colocynth,  Aloes,  Scammony,  and  a  number  of 
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most  useful  things  in  our  Pliarmacopoeia,  appear  to  lose  their 
identity  while  they  retain  their  efficiency,  by  being  caused 
to  assume  a  very  different  form— and,  highly  extolled  by 
their  purveyors,  are  offered  to  the  public  as  some  most 
desirable  article ;  and,  perhaps,  being  made  to  look  of  vast 
consequence  by  the  imposition  of  a  formidable  Government 
stamp,  are  valued  by  sellers  and  buyers  at  very  many  times 
the  cost  of  the  ingredients. 

Upon  many  new  proprietary  mixtures  of  drugs  large  sums 
are  spent  in  order  that  the  virtue  of  the  combination  may  be 
made  known  all  over  the  world,  and  the  sick  of  all  classes  in 
all  countries  may  be  convinced  of  its  potency  and  informed 
how  and  where  to  obtain  it.  Not  only  so,  but  thousands  of 
us  have  been  gratuitously  supplied  with  samples  often 
arranged  in  cases,  so  that  many  of  the  new  things  may  be  at 
once  tried  on  ourselves  or  our  patients.  Pocket  dictionaries, 
and  long  lists  of  hundreds  of  medicines  easily  obtained  and 
administered,  are  sent  to  us  very  frequently. 

All  our  slowly  acquired  information  concerning  the  forma- 
tion, structure,  and  action  of  the  various  tissues  and  organs 
of  the  human  body,  and  of  its  many  vital  pathological 
phenomena,  and  careful  clinical  study  extending  over 
many  years,  will  thus  be  superseded.  But  is  this  system  of 
"  trying  "  one  so-called  remedy  after  another— Medicine  1  Is 
it  likely  to  benefit  many  of  the  sufferers  from  ordinary 
departures  from  the  healthy  state,  or  check  the  progress  of 
pathological  changes  likely  to  occur  in  the  course  of  many 
illnesses  well  known  to  physicians  who  have  for  long  and 
adequately  studied  them  1 

Consider  how  people  are  encouraged  to  act  according  to 
this  new  plan.  A  man  is  troubled,  say,  with  some  pain  in 
the  head,  eyes,  or  ears,  or  some  discomfort,  as  he  supposes, 
in  the  stomach,  liver,  or  kidneys.  Instead  of  having  a  talk 
with  his  friend  the  family  doctor,  he  tries  to  pick  out  from 
the  list  of  tabloids  some  which  are  recommended  for 
affections  of  the  particular  organ,  and  certified  by  the 
recorded  experience  of  many  physicians  abroad  to  have 
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been  of  the  greatest  service  to  their  patients.  This  is 
scarcely  an  exaggeration  of  the  views  entertained  by  some 
persons  of  intelligence  who  have  little  faith  in  anything,  and 
whose  belief  in  medicine  and  medical  principles  consists  in 
discovering  as  soon  as  possible  the  name  given  to  each  malady, 
or  supposed  malady.  Or,  invalids  enquire  what  new  things, 
new  baths,  new  "  cures,"  new  light,  heat,  or  electrical 
systems,  or  what  other  new  "  scientific  "  !  measures,  are  con- 
sidered "  good  "  for  them. 

Many  of  us  in  former  days  hoped  that  intelligent  people  of 
good  education,  and  especially  lawyers,  or  at  least  some  of 
the  clergy  and  teachers  of  religion,  would  have  helped  us  by 
their  support  in  encouraging  the  confidence  of  the  public  in 
the  well-established  Principles  of  Medicine.  There  has  long 
been  a  natural  alliance  between  Religion  and  Medicine  which 
is  daily  rendering  great  service  to  the  country.  Many 
religious  teachers  are  now  learning  Medicine,  and  many  young 
medical  practitioners  are  being  educated  for  religious  and 
medical  work  as  Medical  Missionaries.  Science,  Philosophy, 
and  Religion  in  many  respects  tend  in  a  similar  direction 
towards  the  same  beneficent  purpose. 

It  is,  however,  grievous  to  think  that  Science,  so  far  from 
defending  Medicine  against  ignorant  prejudice  and  miscon- 
ception concerning  Nature  and  Man,  in  health  and  disease, 
has  sometimes  been  against  us,  and  scientific  teachers  of 
repute  have  publicly  declared  in  favour  of  the  doctrine  that 
man  is  a  viacliine,  and  that  his  actions  are  mechanical,  thus 
leading  people  to  infer  that  when  the  living  "  machine  "  gets 
out  of  order,  the  right  treatment  must  be  mechanical— that 
the  lame  or  damaged  piece  of  the  mechanism  must  be 
repaired,  or  removed  and  replaced  by  a  new  spring,  wheel,  or 
shaft  on  sound  mechanical  principles.  It  is  to  be  sincerely 
hoped  that  all  "machine"  doctrines  of  living  things  will 
soon  be  admitted  to  have  been  erroneous  from  the  first,  and 
a  mere  passing  conjectural  and  perfectly  unjustifiable  infer- 
ence on  the  part  of  the  advocates  of  a  form  of  pseudo-science 
and  false  philosophy. 
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Doubt  as  regards  proof  and  difficulty  in  obtaining  positive 
evidence  of  the  certainty  of  action  of  many  of  our  remedial 
measures,  and  some  occasional  want  of  precision  in  our 
investigation  of  disease,  have  attended  every  system  of 
Medicine  from  the  age  of  iEsculapius,  and  have  rendered  it 
necessary  for  rising  members  of  the  profession  still  to  study 
the  records  resulting  from  the  experience  and  observations  of 
their  predecessors,  and  even  of  the  ancients.  Nor  is  it 
probable  that  the  long  period  required  for  teaching  and 
examination  will  soon  be  reduced  to  less  than  the  five  years 
now  necessary,  in  consequence  of  the  new  ideas  and  the  new 
methods  of  prescribing  for  the  sick  and  the  new  reputed 
curative  plans  of  treatment,  and  the  new  and  very  simple 
system  of  medical  education,  not  yet,  however,  rendered 
legal  in  this  country. 

Our  knowledge  of  the  nature  and  course  of  diseases  is 
greater  than  at  any  previous  time.  Our  methods  of  teaching 
and  imparting  information  to  others  have  much  improved  of 
late  years,  and  every  department  of  medical  practice  has 
really  advanced  during  the  past  half-century.  The  members 
of  the  profession  have  for  many  years  been  better  educated  than 
their  predecessors,  and  are  worthy  of  public  confidence.  The 
position  and  remuneration  of  the  medical  officers  of  the  services, 
the  officers  of  hospitals  and  infirmaries,  lunatic  asylums,  work- 
houses, jails,  and  all  public  institutions,  have  much  improved 
of  late  years — and,  indeed,  as  regards  the  practical  and 
scientific  knowledge  of  the  medical  management  of  the  sick 
since  the  middle  of  the  last  century,  the  greatest  advance  is 
recognised  by  everyone  capable  of  judging.  Never  has  there 
been  greater  or  more  rapid  progress  in  any  profession  or 
calling  than  has  been  observable  in  that  of  British  medicine 
in  every  part  of  the  Kingdom  and  in  the  colonies.  It  cannot, 
however,  I  fear,  be  said  that  the  public  confidence  reposed  in 
us  has  increased  in  like  ratio.  Rather  is  there  less  trust  and 
confidence  placed  in  us  than  we  deserve,  and  than  certainly 
we  should  enjoy,  if  only  the  public  knew  us  better,  and  under- 
stood a  little  about  illness  and  the  broad  principles  on  which 
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modern  Medicine  is  based,  and  the  methods  of  investigation 
and  reasoning  by  which  we  are  guided  in  our  management  of 
the  sick  and  infirm. 

Medical  Teaching  and  Examination. 

Looking  from  other  points  of  view,  I  cannot  but  think  that 
in  the  interests  of  the  public,  medical  teaching  and  the 
examination  of  candidates  should  continue  to  be,  as  hereto- 
fore, conducted  by,  and  under  the  direction  and  control  of, 
our  own  Colleges  of  Physicians  and  Surgeons,  and  other 
bodies  having  the  power  of  awarding  Degrees,  or  granting 
licenses  to  practise  in  the  several  departments  of  Medicine 
and  Surgery.  Our  students  are  now  required  to  study  subjects 
of  different  kinds  and  classes,  some  as  widely  separated  from 
others,  as  theory,  speculation  and  hypothesis,  are  separated 
from  the  practice  of  medicine  and  surgery,  or  the  philosophy 
of  "the  maybe"  and  "the  might  be" — are  separated  from 
"  the  must  be  "  and  the  "  is."  Of  a  number  of  medical  or 
other  students  who  are  entering  on  a  course  of  study,  some 
will  naturally  tend  towards  purely  speculative  and  theoretical 
views  of  things,  while  the  attention  of  others  will  be  concen- 
trated on  the  utility  and  practical  bearing  of  the  subjects 
taught.  But  the  divorce  of  science  from  practical  medicine, 
were  it  possible,  would,  if  carried  out,  be  a  crime. 

Any  attempt  to  divide  those  who  have  the  care  of  the  sick 
into  two  classes  of  practitioners^jr«c^imZ  and  scientific — 
would  be  unreasonable,  and,  were  it  possible  to  be  acted  upon, 
would  be  disastrous  to  our  profession  in  this  country.  Every 
Physician  has  had  a  scientific  and  practical  training,  and 
every  case  of  illness  has  to  be  considered  by  the  medical 
attendant  from  the  side  of  science,  as  well  as  of  practice.  The 
separation  of  the  two  would  be  the  death-blow  of  British 
Medical  Science,  the  followers  of  which  have  always  been  on 
an  equality  with  those  who  have  devoted  themselves 
exclusively  to  other  departments  of  science  and  philosophy. 


19 


The  larger  the  number  of  scientific  members  of  our  pro- 
fession who  form  a  constituent  part  of  British  science,  as  re- 
presented by  the  Royal  and  some  other  scientific  societies, 
institutions,  and  foundations,  which  are  among  the  oldest  and 
most  renowned  in  the  world,  the  greater  will  be  the  advan- 
tage to  the  public.  In  many  of  our  scientific  societies 
members  of  the  medical  profession  have  been,  and  continue 
to  be,  not  only  active  workers  and  discoverers  of  new 
facts,  but  in  many  ways  they  have  taken  an  active  part  in  the 
advancement  of  general  natural  knowledge.  Not  only  s6, 
but  up  to  the  present  year,  Physicians  and  Surgeons  have  from 
time  to  time  been  elected  to  the  office  of  President  of  the  Royal 
and  some  other  scientific  societies  engaged  in  the  advance- 
ment of  knowledge  and  in  the  van  0/ intellectual  progress. 

As  the  number  of  scientific  men  has  of  late  years 
enormously  increased,  particularly  since  1850,  there  should 
naturally  be  an  increase  in  the  number  upon  whom  the 
honour  of  election  to  a  scientific  society  should  be  conferred ; 
but  unfortunately  of  late  years  there  has  been  a  tendency  to 
a  somewhat  narrow  exclusiveness,  and  to  increase  rather 
than  to  reduce  the  difficulty  of  admission.  Hence  the 
number  of  admissions  in  proportion  to  that  of  candidates 
becomes  less  as  the  years  go  on.  But  how  can  this  be  to 
the  advantage  of  science,  or  of  the  country  ?  If  about  the 
middle  of  the  last  century  there  was,  say,  an  average  of 
twenty  annually  elected,  that  number  certainly  ought 
to  have  been  doubled  long  before  this  ;  and  it  seems  scarcely 
fair  to  the  quickly  increasing  number  of  original  and  success- 
ful scientific  investigators  that  no  change  should  have  been 
made.  There  is  no  reason  to  suppose  that  in  merit  many  of  the 
aspirants  have  not  been  equal,  and  the  average  superior,  to 
that  of  their  successful  predecessors.  The  general  effect 
of  such  a  policy  is  to  create  a  feeling  of  despair  among  the 
best  educated,  the  most  thoughtful,  clever,  careful,  patient, 
and  self-denying  thinkers  and  workers,  many  without  pay,  or 
hope  thereof,  in  Great  Britain  and  her  colonies. 

Great  institutions,  progressive  work,  and  great  ideals  have 
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been  sacrificed  in  all  ages  to  the  mere  cries  of  interested  and 
thoughtless  persons— perhaps  for  freedom,  although  for  years 
there  may  have  been  true  freedom,  and  great  reforms  had 
been  carried  out,  though,  perhaps,  not  quite  in  accordance 
with  the  desires  or  interests  of  the  half-ignorant  and 
discontented,  who  always  demand  "reforms"  to  suit  the 
exclusive  principles  of  an  ever-changing,  active,  self-confi- 
dent minority. 

The  opposition  to  the  examination  system  of  the  late 
London  University,  to  which  many  of  us  are  entirely  in- 
debted for  having  been  allowed  to  teach  ourselves,  and 
to  gain  the  power  of  steady  intellectual  and  scientific  work, 
and  of  patient  research,  seems  not  unlikely  to  result  in  the 
establishment  of  a  different  system,  calculated,  not  only  to 
discourage  originality,  but  that  best  of  all  teaching,  self- 
instriiction,  and  to  destroy  the  prospect  of  intellectual 
freedom  and  scientific  self-advancement,  to  encourage  which 
was  the  great  desire  and  aim  of  those  wise  and  highly 
intelligent  founders  of  the  only  free  University  in  those  days 
open  to  all  students  without  any  strict  rules  or  customs  as  to 
religion,  social  position,  or  country,  and  without  asking  how, 
when,  where,  or  why  the  candidate  obtained  his  knowledge 
of  the  subjects  in  which  he  had  to  prove  himself  proficient. 
This  thoroughly  beneficent,  unselfish,  wise  effort  of  the 
rational  liberal  men  of  the  first  quarter  of  the  last  century 
achieved  unexampled  success,  ensured  equality  and  uniformity 
of  examination  for  every  candidate,  and  equal  degrees  and 
honours  for  the  poor  self-taught  student,  and  his  more 
fortunate  contemporaries  who  could  obtain  all  the  advantages 
of  the  fee-paying  professorially-instructed  candidate. 

It  is  much  to  be  feared  that  under  the  name  of  Teaching 
Universities,  the  narrow  training  of  the  young  by  endowed 
professorial  dignity  will  be  revived,  in  place  of  the  unrivalled 
intellectual  liberty  and  the  splendid  uniformity  of  examina- 
tion of  more  than  half  a  century.  It  must  seem,  therefore,  to 
be  the  duty  of  everyone  engaged,  and  necessarily  interested, 
in  bringing  up  the  young— and  who  is  not?— to  patiently 
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study  and  consider  this  most  important  question  of  our 
modern,  ever-developing  civilised  life ;  and  more  particu- 
larly is  this  the  duty  of  those  who  have  now,  or  who,  at  an 
earlier  period  of  life,  have  had  the  responsibihty,  and  have 
gained  experience  in  teaching  or  bringing  up  children  or 
young  persons  during  any  part  of  their  school  or  college  life. 

Those  who  at  this  time  are  taking  part  in  the  legislation  of 
education,  should  study  and  investigate  the  details  of  mental 
training  and  its  several  departments  and  many  prospective 
bearings,  in  order  that  they  may  be  able  to  form  a  judgment 
on  the  first  principles  of  religious,  moral,  and  intellectual 
training  and  advancement  of  the  different  races  of  our  ever- 
growing empire,  and  think  about  the  different  individual 
natures  and  capacities  of  the  innumerable  constituent  think- 
ing, working,  ever-changing  units  of  which  at  each  successive 
period  it  consists. 

The  Tendency  of  Scientific  Thought  of  our  Time 
Opposed  to  Religion. 

The  so-called  ''tendency  of  scientifio  thought"  having 
been  during  many  years  past  so  very  decidedly  in  a 
physical  direction,  physical  doctrines  of  life  have  been  taught 
to  a  large  number  of  students  whose  thoughts  must  have 
been  much  influenced  by  the  idea  of  the  mechanical  and 
purely  chemical  origin  and  action  of  all  living  things.  The 
views  of  the  physical  party  concerning  life  and  health,  disease 
and  death,  notwithstanding  all  they  might  have  learned  from 
living  nature,  and  from  man  under  his  present  conditions, 
seem  to  have  been  limited  to  a  belief  in  matter  only,  and  its 
material  properties — that  strange  superstition,  which  has 
been  accepted  by  thousands  as  if  it  rested  upon  scientific 
evidence.  And  physical  life  has  been  taught  during 
the  last  fifty  years  as  scientific  truth,  although  opposed 
to  the  life-facts  demonstrable  by  students  of  science, 
Life  and  the  facts  of  Life,  being  ignored.  But,  after  all, 
these  physical  life-doctrines  have  been  defended  only  by  a 
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small  number  of  physical  enthusiasts,  many  of  whom  support 
a  blind  and  irrational  rationalism,  utterly  unreasonable,  and 
quite  inconsistent  with  what  men  who  were  alive  in  the  last 
century,  and  many  others  still  living,  have  seen  in  the  heavens, 
on  and  below  the  surface  of  the  earth,  and  in  the  waters— 
necessarily  for  the  first  time  in  this  world's  existence— but 
now  and  henceforward  open  t©  the  observation  and  con- 
templation of  everyone,  even  children.  Till  recently  the 
most  important  facts  were  unknown,  hidden,  as  it  were,  in  a 
book  sealed  to  mankind,  until  in  our  own  time  a  consider- 
able degree  of  perfection  in  Telescope,  Microscope,  and 
Spectroscope  had  been  attained  by  the  intelligence,  patience, 
love,  and  ingenuity  of  our  scientific  predecessors  and  con- 
temporaries ! 

In  our  time  a  new  physical  world,  infinite  in  matter,  forces, 
and  properties,  has  been  discovered,  and  a  new  life-world, 
infinite  in  life-power,  has  been  laid  open  to  observation  and 
research  in  inexhaustible  detail.  But  as  yet  our  new  science 
is  in  its  infancy  and  incompleteness,  for  as  regards  our  real 
knowledge  and  understanding  of  its  nature,  few  have  yet 
been  able  to  penetrate  far  into  the  substance  of  matter  that 
is  alive. 

Judging  from  the  very  wide  diffusion  of  the  physical 
doctrines  of  life  by  journals  of  various  kinds,  even  by  those 
of  religious  views,  in  Europe,  America,  and  in  the  Colonies, 
and  many  well- written  articles  on  education,  one  would  be 
led  to  conclude  that  it  had  been  decreed  by  authority  and 
law,  that  the  teaching  of  the  young  was  henceforth  to  be 
secularly  protected  by  physical  limitations,  considered  by  the 
thoughtful  as  a  narrow  and  very  incorrect  view  of  natural 
knowledge,  from  which  all  scientific,  philosophic,  and 
religious  ideals  had  been  excluded,  in  order  that  the 
universal  operation  of  passive,  blind,  senseless,  rigid  law, 
force,  and  matter,  might  be  universally  taught  without  exciting 
doubt  in  the  minds  of  the  young,  as  if  all  idea  of  design, 
hope,  love,  soul,  or  God  through  creation  had  been  banished 
for  ever  from  elementary  education  even  in  public  schools. 
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The  young  are  told  that  only  those  living  things  which  have 
proved  themselves  to  be  the  "fittest"  have  survived  and 
that  the  weak  and  those  who  in  any  respect  are  unfit,  ^ 
are  not  to  live  and  multiply,  but  are  to  "  go  to  the  wall. 
Such  to  the  youthful  mind  was  made  to  appear  the  profound 
scientific"  philosophy  of  the  nineteenth  century  ;  although, 
without  ignoring  real  facts  of  knowledge,  it  could  not  be 
justified;  and  though  claimed  to  apply  to  man  himself  the 
doctrine  of  the  survival  of  the  fittest  has  no  more  right  than 
many  other  conjectures  to  be  taken  out  of  the  category  of 
ingenious,  fanciful  hypotheses  about  the  origin  of  life  and  of 
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But  some  clever  thinkers  have  gone  so  far  as  to  maintain 
that  matter  which  does  not  live  and  cannot  he  caused  to  hve  is 
nevertheless  living-\ha.t  in  some  way,  if  not  now  quite  under- 
stood, to  be  discovered  by  science  by  and  by,  the  lifeless 
properties  associated  with  the  ultimate  material  atoms,  which 
as  it  were  belong  to  them,  and  are  in  them— are  the  life ;  or  that 
every  atom  is  itself  actually  alive.  From  such  strange  doctrines 
the  step  to  the  denial  of  all  designing,  creating,  governing 
Power  in  living  nature  is  easy  ;  and  by  some  it  has  been 
argued  that  there  can  be  no  soul  or  spirit  in  or  above  the 
Universe-a  conclusion  implying  the  rejection  of  the  idea  of 
God,  as  well  as  of  life  beyond  the  grave.    But,  as  regards  the 
last  momentous  inferences,  not  a  shadow  of  argument,  much 
less  adequate  reason,  has  been,  or  can  be  advanced  in  favour 
of  the  contention  from  the  science  side.     Every  idea  of 
physical  life  is  contrary  to  facts  of  ordinary  observation, 
as  well  as  to  all  established  scientific  and  philosophical 
principle. 

Of  the  different  kinds  of  Atheism,  Agnosticism,  Monism, 
Materialism,  and  material  doctrines  of  life,  there  is  not 
one  that  is  consistent  with  intellectual  progress,  or  one 
that  can  in  any  way  benefit  mankind.  The  physical  doctrines 
of  life,  though  strongly  insisted  upon  by  scientific  men  in 
high  position,  cannot  be  accepted  by  anyone  who  retains  his 
belief  in  the  elementary  principle  of  any  religion.    In  short, 
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the  application  of  the  fundamental  principles  of  physical 
science  to  the  ordinary  phenomena  of  Life  and  Death, 
Growth  and  Development,  is,  I  venture  to  think,  one  of  the 
least  justifiable  mistakes  among  many  recorded  in  the  history 
of  science. 

The  whole  life  world  has  been  presented  to  us  by  some 
modern  physical  philosophers  as  if  it  were  but  an  infinitesimal 
part  of  the  non-living,  non-dying,  infinite  material  universe, 
and  as  if  all  vital  action,  extending  even  to  that  of  our  own  in- 
tellectual powers  and  our  capacity  of  thinking,  were  physical. 
Thus  matter  which  is  passive,  has  been  considered  superior  to 
active  life  power,  by  which  it  is  controlled  and  made  to  take 
certain  forms,  and  caused  to  have  a  definite  composition,  and 
to  have  acquired  certain  new  properties. 

It  has  even  been  assumed  that  every  nervous  action, 
the  origination  and  expression  of  ideas,  the  manifesta- 
tion of  will-power,  is  to  be  accounted  for,  and  must  be 
acknowledged  to  be  due  to,  physical  changes  only— perhaps, 
as  is  considerately  suggested,  a  little  more  complex  than  they 
appear,  but  in  origin,  essence,  and  nature— physical  1  From 
the  first  dictatorial  utterances  of  these  ancient  views  in  their 
new  modern  science  dress,  ever  since  the  middle  of  1900  to 
this  day,  we  have  had  the  frequent  repetition,  in  different 
forms,  of  certain  very  ancient  doctrines. 

My  own  general  knowledge  of  living  nature,  added  to  that 
acquired  by  careful  examination  with  ordinary  lenses,  as,  for 
example,  in  the  dissection  of  the  nervous  system  of  various 
insects,  from  the  great  centipede  to  the  common  bluebottle  ; 
and  the  multitude  of  new  and  important  facts  since  revealed 
by  microscopical  researches  extending  over  more  than  fifty 
years,  and  the  repeated  examination  with  the  highest  powers 
of  fortunately  prepared  very  delicate  preparations  of  cerebral 
and  peripheral  nerve  "  cells  "  and  fibres,  have  convinced  me 
that  many  of  the  very  positive  dicta  indulged  in  by  the 
exponents  of  the  physical  doctrines  of  life  and  vital  action, 
especially  certain  conjectures  in  connexion  wiih  sensation 
and  mind ,  are  altogether  erroneous.  Not  only  have  I  felt  com- 


25 


pelled  to  dissent,  but  have  long  determined  to  oppose  them 
to  the  utmost  of  my  power,  as  I  feel  convinced  that  they  are 
contrary  to  broad  facts  and  minute  details  of  structure- 
formation  and  growth,  all  through  living  nature,  as  well  as 
to  the  spirit  of  all  science  and  philosophy,  and  to  the 
fundamental  principles  of  religion . 

I  purpose  only  to  draw  attention  to  a  few  of  the  most 
extravagant  but  clearly  stated  doctrines  to  which  this 
"tendency  "  of  the  last  fifty  years  seems  to  point.  If  any  of 
my  scientific  readers  can  persuade  a  Professor  of  Physics  or 
one  of  the  scientific  advocates  of  physical  life  to  consider  a 
few  of  the  objections  I  have  advanced  against  all  physical 
doctrines  urged  by  the  party  to  which  he  belongs  ;  or  if  by 
an  appeal  to  any  facts  of  science,  showing  the  fallacy  of  any 
of  the  observations  or  arguments  brought  forward  by  me  in 
favour  of  Life,  Vital'  Power,  and  Vital  Action  in  our  Life- 
world,  the  only  one  yet  proved  to  exist  as  distinct  from  the 
lifeless  matter  of  the  Cosmos,  its  Properties  and  Forces, 
Energy  or  Ether — I  shall  be  happy  to  reply,  and  am  ready  to 
discuss  the  matter  with  him. 

The  discussion  should  be  in  print,  in  the  form  of  a  pamphlet, 
and  to  be  purchased  by  anyone  at  a  price  as  much  below  that 
of  this  as  the  writer  may  desire,  but  in  no  case  should  it  be 
more  expensive,  and,  so  that  the  views  are  clearly  expressed, 
the  shorter  the  remarks  can  be  made,  the  better  for  science 
and  truth. 

It  has  long  been  the  fashion  to  declare  that  science  is 
opposed  to  the  idea  of  the  supernatural  in  nature,  and  not  a 
few  seem  to  think  that  every  scientific  advance  will  be  a 
mortal  blow  to  religion,  the  supernatural,  and  the  spiritual. 
So  far  from  this  being  the  case,  it  is  much  more  probable  that 
■further  scientific  inquiry  will  afford  more  decided  support  to 
the  spiritual  than  it  has  received  for  some  time  past. 

Much  of  the  recent  reasoning  in  support  of  the  physics  and 
properties  of  matter  non-living,  living,  and  dead,  is  very 
simple  ;  for  example,  Huxley,  in  one  of  his  "  Lay  Sermons," 
1871,  p.  137,  says,  "  If  the  phenomena  exhibited  by  water 
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are  its  properties,  so  are  those  presented  by  protoplasm, 
living  or  dead,  (!)  its  properties,"  the  author  apparently 
forgetting  that  water  is  not  "living  or  dead,"  while  the 
"protoplasm"  of  Huxley  is  invariably  matter  which  has 
ceased  to  live,  and  only  assumes  protoplasmic  "properties" 
after  its  death.  Indeed,  according  to  Huxley,  it  may  be 
roasted  or  boiled,  and  still  be  "protoplasm  "  ! 

Full  and  patient  consideration  ought  now  to  be  given  by 
scientific  men  to  this,  one  of  the  most  difficult  of  the  broad 
and  important  unsolved  problems,  as  regards  which  two 
diametrically  opposite  and  absolutely  irreconcilable  general 
opinions,  of  great  interest  and  importance  have  long  been 
entertained,  both  the  conflicting  views  being  held  to  be 
fully  justified  by  their  advocates  by  facts  of  science.  And, 
as  regards  the  conclusions  to  which  I  have  been  led,  I  will 
even  venture  the  opinion  that  a  scientific  opponent  will  find 
it  more  difficult  to  defend  his  physical  views  of  life  and 
to  reply  to  the  objections  I  have  advanced  against  them,  than 
I  shall  find  it  to  defend  my  very  different  life  views,  and  the 
principles  upon  which  they  rest. 

Of  Physical  Life  and  Certain  Unreliable,  Extra- 
vagant Physical  Pretensions  and  Delusions. 

I  now  consider  it  right  to  take  a  course  which,  during 
many  years,  while  I  was  a  Science  Professor  in  College,  and 
Physician  and  clinical  teacher  in  a  large  Hospital,  might  have 
been  open  to  objection.  I  venture  to  appeal  to  the  increasing 
number  of  intelligent  and  thoughtful  citizens  of  both  sexes  and 
of  various  classes,  in  the  hope  thatthey  will  give  their  attention 
and  think  over  this  great  problem  of  the  nature  of  life  in  its 
new  and  modern  aspect,  so  that  each  may  be  able  to  judge 
for  himself  whether  the  evidence  alluded  to  in  this  short 
memoir,  much  of  which  is  based  on  recent  minute  investiga- 
tion, does  not  fully  justify  the  conclusions  which  I  have 
advanced  against  the  acceptance  of  every  physical  doctrine 
of  life  that  has  yet  been  proposed.    By  this  evidence  I  have 
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lone-  been  convinced  that  every  manifestation  of  vital  power 
is  in  its  nature,  absolutely  distinct  from  all  changes  which 
are  dependent  upon  any  physical  property  of  matter,  or  upon 
any  form  or  mode  of  force  or  energy-evidence  which  seems 
to  justify  the  conclusion  that  our  life- world  is  other  than  a 
mere  infinitesimal  portion  of  the  infinite  material  Universe, 
and  is  not  in  any  way  like  the  matter  of  Suns  and  other  forms 
of  cosmic  substance,  which  is,  and  has  ever  been,  governed 
and,  as  the  ages  passed,  modified  by  the  unceasing  operation  of 
unconscious,  irresistible,  rigid,  universal,  physical  law. 
have  also  endeavoured  to  show  that  there  is  good  reason  for 
believing  that  man  is  absolutely  separated  from  all  other 
forms  of  life  which  it  is  generally  believed  preceded  him, 
and  which  are,  and  ever  have  been,  "below"  him.  And 
that  the  conclusion,  that  all  the  living  things  on  this  earth, 
including  man,  are  closely  related  to  one  another  as  regards 
their  origin  and  formation,  cannot  in  the  present  state^  of 
science  be  regarded  as  more  than  a  conjecture,  not  being 
supported  by  an  impartial  selection  and  statement  of  facts 
from  living  nature. 

No  Physician  who  had  had  the  advantage  of  an  early 
scientific  training,  and  had  for  himself  carefully  studied  the 
process  of  formation  of  tissues  and  their  action  in  health  and 
in  disease,  in  any  one  living  organism,  animal  or  vegetable, 
or  in  any  living  particle  not  to  be  classed  in  either  division — 
no  one  who  had  been  for  years  in  attendance  on  the  sick  in 
Hospital  wards  or  in  their  homes,  having  a  general  knowledge 
of  science,  particularly  of  modern  Biology  in  its  bearing  on 
medicine,  can,  I  think,  believe  in  "Physical  Life."  Nor 
ought  one  to  be  misled  or  prejudiced  by  the  many  strange 
hypotheses  and  physical  pretensions  which  of  late  years  have 
been  publicly  proclaimed,  as  if  they  had  been  fully  estab- 
lished, in  support  of  ancient,  mediteval,  or  modern  physical 
doctrines  of  life  and  living  growth. 

"Physical  life"  is  as  incompatible  with  science  and 
philosophy,  as  it  is  with  every  ancient  and  modern  religious 
idea.    Many  of  these  physical  conjectures  advanced  in  the 
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name  of  science  could  not  have  been  made  to  appear 
plausible,  except  by  the  use  of  words  to  which  opposite  or 
contradictory  meanings  had  been  cleverly  attached,  as,  for 
example,  the  word  growth  as  applied  to  living  things— and 
also  to  the  lifeless  aggregation,  deposition,  or  accumulation  of 
lifeless  organic  or  inorganic  particles;  or,  as  the  word 
organ-ic  frequently  has  been  used,  as  if  it  were  synonymous 
with  the  word  living.  Everyone  probably  knows  that 
"  organic  "  matter  may  be  as  lifeless  as  stone,  or  iron,  or  any 
other  material  substance. 

Growth  in  Living  Matter  ouly.—ks  regards  the  great 
question  of  the  nature  of  Growth,  I  am  at  issue  with 
Mr.  Herbert  Spencer,  and  on  very  simple  matters  of  fact 
and  demonstration.  See  Chapter  I.  on  Growth,  "The 
Principles  of  Biology,"  Vol.  I.,  revised  and  enlarged 
Edition,  1898,  page  135.  If  the  learned  author  had  himself 
observed  the  changes  that  occurred  during  the  germination 
of  a  common  living  seed,  and  the  growth  of  the  root  and  the 
stem,  with  its  buds  and  leaves,  many  of  his  statements  would, 
I  think,  have  been  materially  modified,  and  the  arguments 
founded  upon  the  "facts"  would  also  have  been  altered  or 
omitted,  particularly  as  regards  several  positive,  but  unten- 
able assertions,  among  which  I  will  adduce  a  few : — "  Crystals 
grow,"  p.  135.  Crystals  do  not  grmv — no  living  matter  is 
deposited  from  a  solution  in  water,  even  if  the  substances 
resulting  after  the  death  of  a  living  thing  had  been  dissolved 
in  it.  No  kind  of  living  matter  can  be  dissolved  in  water  like 
many  kinds  of  crystalline  and  other  substances,  organic  and 
inorganic.    There  is  no  solution  of  living  matter. 

The  "accumulation  of  carbon  on  the  wick  of  an  un- 
snuffed  candle "  is  not  growth.  Celestial  bodies  do  not 
grow.  Stones  do  not  grow.  Inorganic  matter  does  not 
grow.  There  is  no  "  inorganic  growth."  The  expression 
^'organic  growth"  is  incorrect,  seeing  that  lifeless  or- 
ganic" matter  may  be  increased,  may  be  added  to,  may 
be  deposited,  aggregated,  or  caused  to  accumulate  to  make 
larger  collections,  just  as  may  occur  in  the  case  of  in-organic 
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matter.  Changes  iu  glaciers,  volcanoes,  and  in  other 
non-living  matter  in  any  part  of  this  world,  are  not  in  any 
way  comparable  with  the  growth  of  any  living  thing,  as  it 
increases  in  dimensions  as  a  whole  or  in  part,  by  growth. 
Growth  is  a  living  process,  and  is  not  due  to  the  mere  addi- 
tion of  particles  or  atoms  of  matter  that  are  not  living  ;  and 
nothing  that  has  not  been  derived  from  matter  that  was  already 
alive,  can  itself  live. 

By  this  time  it  ought  to  be  everywhere  generally  known, 
even  to  the  children  attending  village  schools— that  stones, 
crystals,  and  snowballs,  glaciers  and  volcanoes  do  not  grow ;  and 
that  in  the  enlargement  of  a  stone  or  a  snowball,  the  matter 
last  deposited  is  outside  that  already  deposited,  layer  upon, 
or  outside,  layer ;  while  in  the  case  of  every  living  particle 
the  new  matter  is  dissolved  in  water,  and  the  non-living 
solution  is  caused  to  pass  into  the  very  substance  of  the 
matter  that  lives.  The  oldest  part  of  the  matter  of  the  stone 
or  the  crystal  is  central,  and  that  deposited  most  recently 
is  on  the  outside.  In  the  case  of  every  unit  that  can  with 
fairness  be  called  a  "  cell,"  the  oldest  portion  of  the  so-called 
cell  wall  is  on  its  outer  surface,  and  the  new  matter  added 
is  on  the  inner  surface  of  the  "  cell  wall,"  where  the  living 
matter  or  Bioplasm  of  the  "cell"  was  in  contact  with  the 
"  wall." 

If,  therefore,  the  increase  in  size  of  a  stone  or  a  crystal  is 
held  to  be  due  to  growth,  we  must  admit  at  least  two  kinds 
of  growth— absolutely  different  from  one  another. 

1.  The  growth  which  is  the  mere  increase  depending  upon 
the  addition  or  deposition  of  non-living  matter  on  the 
external  surface— on  the  outside  of  the  body  to  be  increased. 

2.  The  growth  which  besides  increase,  involves  the  passage 
of  a  solution  of  non-living  matter  into  the  very  substance 
of  already-existing  living  matter  or  Bioplasm  which  belonged 
to,  or  which  had  been  derived  from,  a  living  thing.  The 
"organic " increase  of  a  starch  granule  in  a  cell,  for  example, 
is  not  growth,  for  the  lifeless  but  organic  starchy  matter  is 
added  layer  after  layer  on  the  outer  surface  of  that  preceding. 
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Large  number  of  particles  of  bioplasm  in  tissues  and  organs. 
—  Few  persons  seem  to  have  any  idea  of  the  enormous 
number  of  living  particles  of  which  the  tissues  and  organs 
of  man,  and  all  but  the  lowest  living  organisms,  are  in  part 
composed,  with  which  only,  "Life"  is  associated,  and  the 
death  of  which  is  the  only  death— for  the  "tissue"  of  the 
organism  is  not  living.  Though  a  living  particle  or  bioplast 
may  not  increase  in  size,  during  its  life,  new  matter  is  caused 
to  live  and  take  the  place  of  that  which  moment  by  moment 
ceases  to  live.  Each  of  the  millions  of  particles  of  living 
matter  lives  and  grows,  and /oms  tissue  and  other  substances 
throughout  living  nature,  according  to  the  same  principles. 
In  the  brain,  for  example,  many  thousands  of  living  particles 
or  bioplasts  will  be  concerned  in  one  slight  voluntary  muscular 
movement,  or  in  a  single  simple  thought,  and  probably  hun- 
dreds of  thousands  in  its  expression  ;  so,  too,  in  the  reception 
of  a  simple  idea,  or  in  the  appreciation  of  the  slightest  sound. 

Each  minute  bioplast  of  each  tissue  may  act  by  itself,  or 
in  conjunction  with  the  action  of  thousands  or  tens  of 
thousands  of  its  neighbours,  every  one  of  which  came  by 
descent  from  the  germ.  At  least  in  man  and  the  higher 
vertebrata,  the  several  particles  of  living  matter  are  not 
connected  together,  and  not  only  may  one  act  separately,  but 
one  only  may  be  the  seat  of  the  commencement  of  exceptional 
pathological  phenomena. 

Every  living  particle,  it  may  be  said,  not  only  lives,  but 
may  gro7v  as  long  as  it  lives,  though  it  may  not  alter  in  size 
or  weight. 

Some  of  the  doctrines  now  held  on  the  nature  of  Life,  and 
still  taught  by  many  scientific  men  as  if  they  were  recent 
and  modern,  are  but  a  revival  of  very  ancient  doctrines  of  a 
time  before  the  methods  of  investigation  which  have  now 
long  been  open  to  all — investigations  the  results  of  which, 
had  they  been  then  well-known,  would  have  enabled  the 
philosophers  of  old  to  have  carried  many  of  their  views 
much  further. 

The  acceptance  in  the  present  state  of  natural  knowledge 
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of  such  doctrines  as  those  of  Epicurus,  which  were  afterwards 
explained  and  extended  by  Lucretius,  is  almost  preposterous. 
They  are  quite  incompatible  with  what  ought  now  to  be  well- 
known,  concerning  development,  and  the  life,  and  growth  of 
living  organisms.  Our  predecessors  who  thoroughly  studied 
the  ancient  views,  gave  to  them  more  consideration  and  far 
more  time  and  attention  than  many  of  the  recent  writers^  or 
thinkers  of  the  last  century  who  have  endeavoured  to  bring 
them  again  into  popular  favour. 

In  all  departments  of  living  nature— not  to  mention  the 
results  of  more  recent  and  more  minute  investigations  into 
the  nature  and  formation  of  structure,  and  the  vital 
phenomena  of  development,  growth,  action,  and  multiplica- 
tion—new and  important  facts  have  been  added  to  the  natural 
knowledge  of  fifty  years  ago,  which  clearly  prove  that  many 
principles  then  believed  to  be  fundamental  and  not  open  to 
doubt,  require  complete  revision. 

It  is  deplorable  to  have  to  record  in  these  enlightened  days, 
when  natural  knowledge  increases  by  leaps  and  bounds,  and 
is  spreading  in  all  directions  among  all  classes  and  in  all 
countries,  and  new  discoveries  in  Science  succeed  one  another 
without  intermission— that  views  little  differing  from  those  of 
Epicurus  and  Lucretius  should  be  revived.  Not  only  so,  but 
doctrines  are  accepted  as  true,  and  insisted  upon  as  if  they 
were  certain  and  final,  by  men  well-known  in  Literature  and 
Science,  and  even  supported  and  advocated  by  excellent 
writers  of  critical  articles  in  some  of  the  foremost  and 
well-established  journals  of  Europe  and  America.  Scientific 
views  of  nature  and  life,  which  were  invented  and  taught 
long  before  even  the  ordinary  gross  anatomy  of  the  body 
of  man  and  animals  had  been  studied ,  centuries  before  the 
action  of  nerves  and  muscles,  brain,  lungs,  or  liver, 
could  have  been  investigated — ages  before  man  had 
looked  through  telescope  or  microscope,  and  in  a  moment 
became  able  te  see  new  worlds  and  new  unthought  of  living 
organisms,  infinite,  inexhaustible,  unknowable,  have  been 
revived,  as  if  they  were  to  be  followed  by  the  revelation  of 
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many  new  and  unexpected  wonders,  but  which,  of  course, 
could  be  revealed  to  man  alone  by  aid  of  his  modern  instru- 
ments and  by  new  researches. 

If  the  only  point  by  which  man  was  to  be  distinguished 
from  all  other  living  creatures  or  particles  was  his  power  of 
designing,  making,  and  looking  through  telescopes  and 
microscopes— this  alone  would  be  more  than  sufficient  to 
establish  man's  absolute  pre-eminence  and  supremacy,  and  to 
distinguish  him  from  all  other  created  living  things.  This 
fact  alone  should  long  ago  have  scattered  to  the  winds  for 
ever,  all  the  ridiculous  unmeaning  dogmas,  affirming  that 
man  is  a  "  machine,"  and  that  his  actions  are  "  mechanical," 
and  many  other  impossible  untenable  conjectures  which  have 
been  forced  upon  the  public,  as  well  as  upon  scientific  men, 
during  the  last  fifty  years.  Thus  has  the  natural  spread  of 
real  knowledge  been  unjustifiably  retarded. 

No  transition  from  the  material  to  the  vital.— Th&  idea  of 
a  gradual  transition  from  the  material  to  the  vital  is  not 
supported  by  facts  ;  indeed, any  intermediate  state  or  condi- 
tion between  physical  and  vital  is  not  even  imaginable. 
Neither  is  there  a  shadow  of  foundation  for  the  suggestion 
that  the  lowest  bioplast  or  living  particle  in  living  nature  is 

nearer  "to  the  non-living  or  to  the  inorganic  than  is  the 
germ  of  ■man  himself.  The  facts,  as  far  as  they  are  now 
known  to  us,  indicate  that  the  material  cosmos,  the  infinite 
universe  preceded,  by  time  only  to  be  expressed  by  the  word 
infinite,  the  first  appearance  of  life  on  our  earth. 

Judging  from  the  large  number  of  popular  books  published 
here  and  in  America,  it  is  evident  that  the  public  takes  more 
interest  in  speculations  about  the  origin  of  living  things  and 
discussions  concerning  their  progress  towards  perfection  by 
the  destruction  of  weak  forms  by  the  strong,  and  the  con- 
sequent increase  and  multiplication  of  the  latter,  than  in 
learning  anything  about  the  structure,  mode  of  development, 
growth,  and  the  whole  life  of  organisms  now  living. 

The  lowest,  simplest  forms  of  life  are  at  this  time  not 
more  distinct  from  all  non-living  matter  than    were  the 
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primeval  life-forms  which  first  appeared,  and  there  is  no 
reason  to  suppose  that  in  far-off  ages  any  intensification  of 
the  dififerences  between  life  and  non-life  will  be  made  evident. 
No  one  could  even  now  identify  the  living  germ  of  man,  or 
distinguish  it  from  that  of  an  animal.  The  material  and 
vital  have  been  separate  from  the  first,  and  there  is  every 
reason  to  believe  they  will  continue  to  be  absolutely  apart 
to  the  last.  All  vital,  it  might  be  said,  belongs  to  the 
spiritual,  if  I  may  so  say,  rather  than  to  the  material  class 
or  order  of  things.  No  one  has  been  able  to  show  that  it 
is  reasonable  to  suppose  that,  of  the  many  kinds  of 
vital  power,  the  so-called  "lowest"  were  produced  by, 
or  arose  from,  one  or  a  few  primeval  living  particles.  Or, 
that  from  these,  by  the  operation  of  ordinary  physical  laws, 
or  even  according  to  some  as  yet  unknown,  but  about  to  be 
revealed  by  further  discovery,  Law  of  the  physical  order — 
any  living  form  of  the  very  simplest  kind  is  ever  likely 
to  be  produced.  All  facts  and  arguments  so  far  point  to  the 
very  opposite  inference,  that  never  will  it  he  sliown  that  life 
is  due  to  any  physical  laws  known,  or  to  he  made  known  to  us — 
nothing  whatever  to  indicate  how,  where,  when,  or  why,  the 
first  living  particle  appeared  on  earth  or  in  the  waters. 

As  before  remarked,  nothing  positive,  definite,  or  clear  has 
yet  been  discovered,  by  which  we  have  been  able  to  learn  the 
real  nature  of  life,  or  of  the  vital  and  spiritual,  beyond  the 
certainty  of  their  existence,  and  this  equals  and  ranks  with 
the  certainty  of  the  existence  of  matter.  The  laivs  of  per- 
manent matter  can  hardly  he  the  laws  of  evanescent  life.  But 
the  word  law  used  in  reference  '^o  matter  and  its  properties,  as 
well  as  to  life  and  its  powers,  is  used  in  two  totally  different 
and  opposite  senses — the  sense  of  permanent  and  lasting,  and 
that  of  temporary  and  not  lasting.  Certain  properties  are 
common  to  all  matter,  and  certain  powers  to  all  life ;  but  do 
not  material  properties  belong  to  the  matter  for  ever,  and 
vital  powers  to  matter  only  for  a  very  short  time?  Life 
power  may  leave  matter,  but  its  physical  properties  cannot 
be  taken  away  from  it.    Life  only  temporarily  interferes 
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■with,  and,  indeed,  prevents  for  a  time,  the  manifestation  of 
the  physical  properties  of  matter. 

Scientific  evidence  alone,  clearly  indicates  a  mighty  differ- 
ence between  different  kinds  of  life  power,  say,  of  the  life  power 
of  the  germ  of  a  man  as  compared  with  that  of  an  insect — but 
has  failed  to  prove  one  of  the  supposed  series  of  gradations 
said  to  lead  from  any  one  "low  "  to  a  "higher  "  form  of  life. 
Ideas  in  this  direction  only  amount  to  the  speculative, 
hypothetical,  conjectural  "  may  be,"  between  which  and  the 
positive  "is,"  there  is  indeed  an  unfathomable  gulf.  Hasty 
generalizations  and  determined  efforts  to  spread  purely 
physical  doctrines  of  Life  in  support  of  what  has  been  called 
the  lenity  of  Nature,  based  on  doubtful  demonstration,  or  an 
erroneous  interpretation  of  things,  have  for  some  time 
retarded  the  progress  of  natural  knowledge,  especially  of 
life  and  action.  The  inclusion  of  ever-changing  vital  power 
and,  vital  encLomments  in  the  same  category  as  physical 
changes  and  the  effects  produced  by  unchanging  and  unalter- 
able ^7jysic«i  lam,  has  led  to  much  confusion  of  thought.  So 
also,  by  including  man  and  the  lower  animals  together  on  the 
ground  of  identity  of  origin,  we  ignore  important  facts, 
and  act  contrary  to  the  first  principles  of  scientific  investiga- 
tion and  reasoning.  No  fact  yet  discovered  in  living  matter 
justifies  the  doctrine  of  the  universal  operation  of  physical 
law,  or  the  abandonment  of  our  religious  ideas  and  beliefs. 

Evolution. — As  regards  evolution,  the  point  I  wish  to  press 
for  consideration  is  this  :  that  all  through  the  living  world, 
all  new  progressive  and  other  developmental  powers  influence 
matter  only  [in  the  inner  part,  within  a  minute  particle  of 
Bioplasm  or  living  matter — and  the  "  particle  "  may  be  far  too 
minute  to  be  seen  and  studied  by  any  means  at  present  at  our 
disposal.  Only  in  living  centres,  in  the  substance  of  already 
existing  living  matter,  does  true  evolution  occur.  All  the 
subsequent  phenomena  which  are  obvious  enough  during 
development,  and  which  have  been  advanced  as  facts  upon 
which  to  build  theories  of  the  nature  and  origin  of  millions 
of  different  living  forms,  are  but  a  consequence— an  effect 
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of  this  primal  vital  influence  or  power  which  is  unseen, 
invisible,  and  up  to  this  day  not  understood ;  and  how 
further  investigation  may  be  carried  out  is  at  present  un- 
known. What  is,  as  I  venture  to  think,  most  inconsiderately 
called  evolution  is  but  a  careful  record  of  some  observed  de- 
velopmental changes  in  the  order  in  which  they  occur — a  mere 
enumeration  of  facts,  the  exact  nature  of  which,  like  their 
cause,  is  unknown,  and  which  I  attribute  to  vital  power — to 
that  power  peculiar  to  life,  which  I  have  called  vitality, 
but  denied  by  HEeckel,  Huxley,  Dolbear,  and  the  confident 
physico-vitalists,  monists,  and  agnostics,  not  one  of  whom 
can  express  the  contempt  he  may  feel  for  vitality  with- 
out very  active  vitality  and  living  will  power  of  his  own. 
Science  has  a  range  far  more  extensive  than  the  most 
advanced  physics  and  chemistry.  Life  of  all  kinds  is 
infinitely  beyond  the  matter  and  properties  of  the  whole 
infinite  non-living  universe  and  all  its  "riddles." 

In  any  general  discussion  on  the  nature  of  life,  the  con- 
sideration of  the  transcendent  differences  between  the 
nature  of  man  and  all  other  living  things,  in  thinking  and 
discerning  power,  must  not  be  neglected.  Only  think  of  the 
remarkable  distinctive  character  of  man's  actions  as  com- 
pared with  those  of  the  lower  animals,  of  the  skill  dis- 
played by  man  in  his  muscular  movements  so  easily  to  be 
improved  by  man's  own  efforts— through  his  own  individual 
will,  acting  on  parts  of  his  own  nervous  system — to  say  nothing 
of  the  self-improvement  always  to  be  effected  in  his  mental 
powers— in  his  thinking  power,  and  in  his  soul,  by  the  direct 
influence  of  his  will  power,  as  manifested  by  man  alone,  of 
the  whole  living  creation,  present  and  past. 

I  regard  it  as  certain,  though,  perhaps,  not  generally  known, 
that  there  is  not  a  living  thing  or  a  particle  of  living  matter 
in  this  world  of  life  that  does  not  largely  consist  of  water,  and 
that  this  water  is  an  absolutely  necessary  substance  in  all 
life,  and  that  water  must  have  been  present  in  all  living 
matter  from  the  first,  and  will  certainly  continue  to  be 
present  in  all  living  to  the  very  last.    People  should  be  con- 
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vinced  by  this  fact  alone— that  there  can  be  no  analogy 
between  living  and  non-living  matter,  and  that,  in  reason, 
there  can  be  no  comparison  between  mechanics,  physics,  or 
chemistry— and  life-science.  Life  influences  matter,  not- 
withstanding the  operation  of  material  laws,  energy,  and 
ether,  and  all  those  ordinary  material  properties  and  forces,  by 
which  life  at  any  moment  may  be  destroyed,  but  by  or  from 
which  no  life,  under  any  circumstances,  has  been  evolved. 
I  doubt  whether  there  is  a  Fellow  of  the  Eoyal  Society  or  of 
the  Royal  College  of  Physicians  who  will  dispute  the  truth  of 
the  general  conclusions  which  I  now  venture  to  publish 
concerning  the  nature  of  life  in  this,  the  only  life-world 
known  to  man. 

For  many  years  past  have  monists,  physicists,  chemists, 
and  agnostics  been  encouraged  to  interpret  nature  in  their 
own  way, and  they  have  certainly  "  led  public  opinion."  Their 
doctrines  have  been  fully  explained  to  people  far  and  wide,  in 
many  scientific  institutions  of  high  repute,  and  their  argu- 
ments instead  of  being  criticised  have  been  repeated 
with  increasing  confidence,  although  they  appeal  to  "  facts  " 
which  are  not  facts,  or  to  a  physical 'interpretation  of  that 
which  is  not  a  fact.  Vital  processes  have  been  treated  as  if 
they  had  been  proved  to  be  physical,  chemical,  or  mechani- 
cal, and  occurred  in  all  non-living  matter.  But  is  it  not  a 
fact  that  a  living  particle  so  minute  as  to  be  invisible  even 
under  the  highest  power,  and  which  consists  almost  entirely 
of  water,  may,  by  steady  growth,  at  length  multiply  by 
division  and  also  by  the  evolution  of  new  living  particles  in 
its  substance  ?  This  increase,  continuing  for  long  periods, 
may  result  in  the  formation  of  an  individual  organism  of  great 
size  and  complexity  of  structure,  every  normal  characteristic 
of  which  was  predetermined  at  that  early  period  of  the  life  of 
the  living  particle,  when  it  was  so  minute  that  it  might  not 
have  been  visible  under  a  very  high  magnifying  power. 

With  regard  to  the  possible  modifications  in  structure, 
supposed  to  take  place  in  fully  formed  and  mature  organ- 
isms, this  point  has  to  be  considered  :— That  the  structural 
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changes,  internal  and  external,  supposed  to  have  been  in- 
duced by  external  influences,  changes  in  environment,  &c.— 
really  involve  gradual  alterations  in  the  power  of  the  living 
matter  itself,  that  lived  long  before  tissue  was  formed. 
Vital  changes  can  occur  only  in  structurelesi<  living  matter 
like  that  which  is  always  present  during  the  early  periods 
of  development  of  the  germ,  and  is  alone  concerned  in  the 
formation  of  tissue  at  all  periods  of  life.  All  alterations 
in  structure,  in  fact,  depend  upon  modifications  in  the  porver 
of  the  living  matter  by  which  all  structure  is  formed,  and  the 
changes  in  power  must  have  taken  place  before  any  change 
in  structure  could  occur. 

It  is  very  unfortunate  that  the  facts  of  science  and  some 
of  the  philosophic  deductions  of  our  time  should  have  been  so 
understood  or  interpreted,  or  somehow  perverted,  as  to  have  led 
people  to  accept  the  teachings  of  the  purely  physical  school , 
and  that  during  the  past  fifty  years  the  idea  of  the  universal 
operation  of  physics  in  all  nature,  living  and  non-living, 
should  have  been  in  the  ascendant,  and  generally  received  by 
men  in  every  department  of  knowledge,  and  of  course  by  an 
enthusiastic  public  always  on  the  alert  for  the  last  new  dis- 
covery, and  ready  to  believe  in,  and  spread  doctrines  which 
appear  to  be  new,  in  place  of  the  views  already  taught 
them — always  anticipating  the  discovery  by  science  of  some 
one  great  general  and  universal  truth  which  is  to  render 
famous  for  all  time  the  century  to  which  they  have  had  the 
good  fortune  to  belong.  Owing  to  great  intellectual  dexterity 
on  the  part  of  its  advocates,  very  great  prominence  has  been 
given  to  the  idea  of  the  oneness  of  the  vital  and  physical — 
to  the  view  of  life  being,  as  has  been  suggested,  but  one 
plane  of  the  physical,  and  a  form  or  mode  of  energy  or 
motion,  and  to  be  accounted  for,  as  has  been  maintained  by 
the  strange  modern  doctrine  of  "  monism."  Many  intelligent 
persons  have  been  "  convinced,"  as  well  as  entertained,  by 
the  extravagant  assumptions  urged  in  support  of  materialist 
doctrines  and  the  infinite  powers  of  lifeless  matter. 

Only  think  of  the  mechanical  doctrines  of  Huxley  and 
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Tyndall,  which  for  many  years  have  been  dogmatically  taught. 
Man  is  to  be  a  machine,  and  all  human  actions  mechanical. 
Tyndall,  in  most  positive  language,  affirmed  that  our  s%in, 
that  never  placed  one  pebble  above  another,  not  only  formed 
hearts,  but  actually  built  brains.  Many  other  propositions 
equally  preposterous,  have  been  authoritatively  published 
and  spread  far  and  wide,  accompanied  from  time  to  time  by 
the  condemnation  of  religious  teachers,  as  well  as  Physi- 
ologists and  Microscopists,  Biologists  and  Physicians. 

If,  when  these  physical-life  doctrines  became  so  popular, 
there  had  been  any  approach  to  truth  in  them,  the  great 
life  problems  of  nature  would  before  this  have  been 
adequately  explained,  and  by  further  physical  investiga- 
tion on  the  same  lines  all  doubts  and  difficulties  would 
have  been  removed.  The  advocates  of  the  universal  opera- 
tion and  potency  of  physical  law,  and  the  professors  and 
teachers  of  physical-life  doctrines,  would  ere  this  have 
vanquished  all  their  opponents,  and  would  have  dissipated 
the  old  beliefs  which  many  of  the  best  and  wisest  of  successive 
generations  have  held,  and  which  are  still,  and  will  continue 
to  be,  accepted  as  true  by  the  great  majority  of  civilized 
thoughtful  persons  in  all  ranks,  in  all  classes,  and  in  most 
countries. 

To  prove  that  these  "  beliefs  "  are  not  opposed  to  fact  and 
reason,  requires  only  a  practical  knowledge  of  biology  and 
the  study  of  living  germs  at  an  early  period  of  develop- 
ment before  any  definite  structure  has  appeared,  or  just  when 
its  formation  is  beginning.  It  will  be  found  in  all  cases  that 
the  structure  is  formed  by  the  structureless — and  in  good 
preparations,  near  the  line  of  junction,  the  one  may  be  seen 
to  gradually  shade  into  the  other. 

Is  THE  Heart  a  Machine'/ 

If  there  is  in  man's  body  any  organ  or  arrangement  for  the 
performance  of  function  that  can  in  some  respects  be  likened 
to  machinery,  it  must  surely  be  the  heart,  of  unceasing 
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activity,  never  needing  rest  from  its  "mechanical"  (!)  work 
from  its  first  formation  very  early  in  life,  till  the  death  of  the 
organism  in  which  it  was  developed. 

The  circulating  system,  heart  arteries,  capillaries,  and 
veins,  by  which  the  blood  is  propelled  and  transmitted  to  all 
parts  of  the  body,  even  to  portions  of  tissue  considerably  less 
than  the  head  of  a  small  pin— the  muscular  actions  of  the 
heart,  and  the  muscular  fibres  which  control  the  diameter  of 
the  arterioles,  being  regulated  by  nerve  centres  and  numerous 
nerves  which  ramify  over  all  the  vessels,  and  among  the 
muscular  fibres,  while  very  fine  nerve  fibres  are  also  found 
adjacent  to  the  capillaries.   These  last  are  easily  demonstrated 
in  this  part  of  their  course  in  the  little  hyla  or  green  tree 
frog  of  Germany,  and  an  exceptionally  free  distribution  is 
found  in  relation  with  all  the  vessels  of  the  wing  of  the  bat. 
In  man  the  heart  often  continues  to  act  through  life  without 
once  failing,  but  with  frequent  alterations  in  the  number  of 
its  beats  per  minute,  according  to  the  varying  conditions  of 
the  system,  during  the  course  of  a  long,  healthy  life,  and 
with  no  more  wear  and  tear  than  can  be  repaired  chirmg  its 
never-ceasing  action— though  its  beats  in  a  short  time  number 
millions. 

Often  have  I  listened  to  my  own  heart's  action  while  my 
head  was  lying  on  a  pillow,  and  have  heard  the  rush  of 
blood  through  the  carotid  of  one  side,  nearly  synchronous 
with  the  pulse  at  the  wrist,  and  immediately  followed  by  the 
sharp,  short,  sudden  click  caused  by  the  flapping  together  of 
the  aortic  valves.  The  idea  that  the  heart's  action,  and  the 
formation  and  action  of  the  circulating  system  are  due  to 
chemistry  and  mechanics  cannot  be  entertained. 

Like  all  other  parts  and  organs  of  the  system  of  vertebrata, 
the  heart,  so  far  from  having  anything  to  do  with  machinery, 
is  in  structure  and  action,  formation,  development,  and 
growth,  in  every  particular  unlike  anything  to  which  the  term 
machine  can  be  reasonably  applied.  No  machinery  will  in 
any  way  compare  with  the  heart  or  with  a  small  portion  of 
any  contractile  vessel  of  any  living  thing  in  this  living  world. 
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Such  comparisons  only  tend  to  spread  erroneous  conjecture 
and  untruth. 

Think  of  the  steady,  uninterrupted  blood-flow  through  all 
the  minute  capillary  vessels  in  every  part  of  the  body  and  in  the 
substance  of  all  the  tissues,  so  that  every  one  of  the  millions 
of  the  minute  particles  of  bioplasm  or  living  matter  of  the 
body,  shall  receive  its  proper  supply  of  fluid  holding  in  solution 
the  matters  required  for  oxygenation  and  nutrition— and  at  the 
same  time  receive  back  the  products  resulting  from  disinte- 
gration, which  are  returned  to  the  blood  to  be  eliminated,  as 
the  blood-current  traverses  the  capillaries  of  the  various 
organs  concerned  in  respiration  and  excretion.  Think 
also  of  the  millions  of  particles  of  living  matter  circulating 
with  the  blood,  and  the  millions  upon  millions  of  the  so- 
called  red  blood  corpuscles  composed,  not  of  living  matter, 
but  of  substances  which  in  many  vertebrate  animals  are 
easily  crystallized,  and  no  doubt  are,  in  certain  parts  of  the 
body,  disintegrated  and  converted  into  soluble  matters  easily 
removed. 

Is  there  one  Professor  of  Physiology,  Biology,  or  Histology, 
who  will  venture  to  maintain  that  the  formation  and  action 
of  the  heart,  vessels  and  blood,  are  to  be  explained  by  any 
physical  or  chemical  process,  or  who  will  deny  that  vital 
action— vitality— i.s  the  agency  by  which  the  formation, 
growth,  sustenance,  and  action  of  the  organs  of  circulation 
and  of  the  circulating  blood  are  ensured  ? 

Again,  think  of  the  phenomena  attending  the  development 
of  the  structures  and  organs  of  the  circulation  taking  part  in 
the  distribution  of  the  blood.  The  contractile  tissues,  some 
of  which  act  without  a  moment's  interruption,  from  early 
embryonic  life,  are  all  governed  and  regulated  by  nerve 
centres  and  delicate  nerve  fibres  extending  to  every  part  of 
the  vascular  system,  thus  bringing  the  whole  under 
central  controlling  power.  All  these  wonderful  arrangements 
have  been  formed  and  are  sustained  by  living  particles  in 
direct  descent  from  those  which  constituted  the  germ,  and 
are  vitally  active  from  a  very  early  period  of  embryonic  life. 
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to  the  last  moment  of  existence.  Think,  too,  of  the  steady, 
gradual  growth  of  the  heart  and  all  the  vessels,  as  the 
organism  progresses  towards  the  period  of  infancy,  and 
through  childhood,  maturity,  and  old  age— action  pro- 
ceeding without  interruption,  or  rest  for  renewal  or 
repair,  these  being  carried  out  during  the  incessant  action 
of  the  organs  and  tissues  concerned. 

Kecent  Physical  Doctrines  of  Lifb^  opposed  to 
Science,  Reason,  and  Religion. 

One  of  the  last  scientific  works  published  in  1899,  was  the 
"Matter,  Ether,  and  Motion  "of  Prof.  Dolbear,  Professor 
of  Physics  in  Tufts  College,  Massachusetts.  As  it  purported 
to  . "  bring  all  natural  phenomena  under  a  few  clear 
principles,"  and  was  "intended  for  ordinary  readers,"  the 
book  has  no  doubt  met  with  a  large  sale,  and  the  life  doctrines 
advocated  by  its  author,  widely  disseminated  in  this 
country.  Moreover,  the  book  has  been  well  received  by  the 
"critics,"  and  favourably  considered  by  "The  Press," 
including  several  Religious  journals. 

But  not  only  is  the  general  tenour  of  the  teaching  of  this 
work,  as  it  seems  to  me,  opposed  to  every  kind  of  religion,  and 
to  facts  of  living  nature  which  ought  to  be  generally  known, 
as  well  as  to  science,  to  reason,  and  to  common-sense,  but  the 
doctrines  on  "  Physical  Life,"  and  some  others  advocated  by 
Physicists  during  the  past  fifty  years  in  the  name  of  science, 
are  not  compatible  with  any  belief  in  the  Creator  and  Pre- 
server of  Life. 

In  Chapter  XL,  "On  Physical  Life,"  p.  277,  are  many 
strange  assertions  which  are  not  in  accord  with  fact.  For 
example:  "The  muscle  is  exactly  like  a  spiral  spring" 
(p.  287)  ;  "  The  egg  may  be  lilienecl  to  the  machine  "  (p.  296). 

Laudatory  opinions  in  Appendix  I.,  p.  358,  in  reference 
to  the  views  HEeckel,  Koffnung,  Helmholtz,  Claus  and 
Sedgwick,  Saunderson,    Wundt,  Huxley,   Lankester,  and 
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others,  have  expressed,  as  regards  the  nature  of  life— at  best 
but  conjectural  observations  which,  as  they  do  not  receive  any 
support  from  broad  facts  of  living  nature,  cannot  in  any  way 
advance  "the  glory  of  God  or  the  good  of  mankind."  But 
it  is  nevertheless  maintained  by  some  thoughtful  literary  and 
scientific  persons,  that  the  doctrines  in  question  do  not 
defend  the  conjecture  of  a  materialistic  origin  of  life,  and 
that  the  objections  I  have  raised,  are  based  upon  erroneous 
views  of  my  own.  I  consider  myself  free  to  discuss  these  and 
other  physical  doctrines  of  Life,  to  which,  for  reasons  of 
science  and  fact,  I  have  long  been  opposed  heart  and  soul. 
In  controversy  I  have  restricted  myself  to  views  and  opinions 
concerning  Life  which  I  have  been  able  to  support  by  an 
appeal  to  science  and  reason  alone. 

Prof.  Dolbear  answers  his  own  question  as  to  the  distinc- 
tion between  what  "  is  called "  lii-inrj  and  dead  matter 
thus: — "One  is  able  to  transform  energy  for  its  mainten- 
ance, and  the  other  seems  to  be  wholly  inert ;  yet,  if 
analysed,  both  may  be  reduced  to  precisely  the  same  amount 
of  elements."  But  is  not  the  "  distinction  "  between  living 
and  dead  matter  obviously  removed  and  gone.  Before  any 
analysis  could  be  commenced  ?  Is  not  living  matter  first 
killed — reduced  to  the  dead  state,  and  then  by  the  author 
compared  with  matter  which  is  also  dead  1 

Can  any  two  things  in  this  world  be  more  unlike  one 
another  than  a  "  machine,"  which  has  been  made  by  man,  and 
the  egg,  which  is,  and  will  ever  be,  impossible  for  any  man, 
be  he  ever  so  skilled  in  physics,  mechanics,  and  chemistry, 
to  MAKE  1  Nevertheless,  the  Professor  likens  the  egg  to  the 
"  macliine."  Not  one  egg  or  one  germ  in  all  living  nature, 
is  like  any  machine,  in  any  particular.  No  one  who 
has  studied  the  changes  occurring  during  the  growth 
of  a  tissue— no  one  who  had  ever  seen  a  good  speci- 
men of  the  distribution,  say,  of  the  finest  nerve  fibres 
belonging  to  any  animal — no  one  who  had  examined  a  micro- 
scopic fungus,  say  penicillium — no  one  who  had  examined 
with  care  a  hair  or  a  feather,  or  a  scale  of  a  butterfly's  wing 
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—uoone  who  had  seen  and  thought  over  the  "  cells"  of 
cuticle,  say,  of  a  common  frog,  or  of  any  growing  vegetable 
tissue  at  different  stages  of  its  growth,  would  make  such  an 
assertion,  for  is  it  not  inconsistent  with  knowledge  and  is  it 
not  contrary  to  reason  ? 

There  is  good  evidence  in  support  of  the  conclusion  that  no 
form  of  living  matter  will  ever  be  made  in  the  laboratory, 
while  the  idea  of  "what  is  called  its  life,  being  included" 
is  absolutely  untenable  at  this  time. 

Such  fallacies  and  transparently  false  analogies  of  which 
the  following  are  examples,  have  long  been  regarded  by  some 
of  u?  as  not  only  a  disgrace  to  science,  but  offensive  to  general 
intelligence  :— That  the  sun  builds  and  forms  man,  animals, 
plants,  and  the  lowest  forms  of  life;  and  that  sheep,  oxen, 
and  other  living  things  were  made  by  the  sun,  as  if  it  had 
not  been  proved  beyond  a  doubt  that  all  came  from  germs, 
which  the  cosmic  matter  of  the  universe  and  all  its  properties 
would  be  powerless  to  produce. 

The  only  excuse  for  many  such  extravagant  statements  pur- 
porting to  be  scientific,  would  be  evidence  in  favour  of  some  of 
them  having  resulted  from  investigation,  but  there  is  not  any. 
Necessarily  they  will  shock  persons  of  all  religions  who  have 
little  scientific  knowledge ;  greatly  discourage  the  thought- 
ful who  desire  to  learn  and  understand  first  principles,  and 
who  are  interested  in  scientific  discovery,  but  who  cannot 
take  an  active  part  therein  ;  make  many  an  earnest,  simple- 
minded  pastor,  and  most  of  those  devoted  to  teaching  the 
ignorant,  assisting  the  helpless,  and  relieving  the  sick, 
unhappy ;  and  do  incalculable  harm  in  needlessly  spreading 
unjustifiable  doubt  as  regards  the  existence  of  God. 

I  believe  the  following  conclusions  to  be  incontrovertible, 
but  in  any  case  I  intend  to  defend  them  to  the  utmost  of  my 
power,  and  from  the  science  side  :—  (1)  That  ours  is  the  only 
Life-world.  (2)  That  all  living  things  and  particles  are,  and 
have  ever  been,  absolutely  distinct  from  all  non-living  matter. 
(3)  That  the  differences  between  man  and  all  other  organisms 
are  absolute  (Jan.  1,  1900). 
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Man,  who  has  ever  been  powerless  to  imitate  one  single 
specimen  of  minute  structure  or  to  form  the  smallest  particle 
of  any  kind,  even  of  the  lowest  class  of  living  organisms,  or 
the  most  minute  speck  of  the  simplest  living  matter— not 
even  like  that  belonging  to  the  simplest  thing  alive— is  said 
to  be  about  to  succeed  in  producing  in  his  laboratory  a  bit  of 
living  protoplasm,  life  and  all !  Only  a  year  ago,  in  a  book 
published  by  one  of  the  oldest  and  largest  of  our  societies  for 
diffusing  ImmvUdge—ihe  author  being  a  Professor  of  Physics 
— it  is  said  that  the  formation  of  laboratorially-constructed 
living  matter  would  soon  be  accomplished,  and  this  might, 
its  life  included,  be  expected  any  day  I  More  than  this,  it 
has  been  declared  by  more  than  one  scientific  authority,  that 
bodies  like  amoebfe  have  been  artificially  prepared,  and  have 
developed  movements  like  those  of  actual  living  organisms  ! 

Stmctural  appearances  in  nuclei  have  been  described  and 
figured  ;  and  straight  and  curved  and  spiral  lines,  lines 
meeting  at  sharp  angles,  and  things  looking  like  crystals, 
have  been  represented  in  nuclei  supposed  to  be  living,  and 
situated  in  the  substance  of  living  matter  or  bioplasm.  These 
and  many  other  curious  appearances  represented,  have 
been  referred  to  as  if  of  vital  consequence.  But  is  it 
not  more  probable  that  the  appearances  in  question  were  pro- 
duced at  the  moment  of,  or  some  time  after,  death  1  It  seems 
most  improbable  that  any  bodies  of  the  sort  depicted  could 
have  anything  to  do  with  the  phenomena  of  growth,  forma- 
tion, or  multiplication  of  bioplasm,  or  of  nuclei  or  nucleoli, 
in  any  living  organism. 

I  cannot  believe  that  any  thoughtful  scientific  mind  will 
assent  to  the  doctrine  that  all  the  vital  phenomena  of 
development  and  growth,  or  of  the  production  of  any  tissue  or 
substance  characterising  any  living  organism,  are  caused  or 
are  to  be  explained  by  physics  or  chemistry,  or  by  any  rigid 
laws  of  matter,  ether,  motion,  or  energy,  any  more  than  they 
can  with  reason  be  attributed  to  accident,  chance,  or  fate. 

Living  matter  moves  and  changes  uncontrolled  and  un- 
directed by  cosmic  forces  or  physical  laws — in  the  freedom 
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of  infinite  Livino  Nature.  And  the  constant  change  and 
increasing  fertility  of  the  God-created  and  God-sustained, 
inestimable,  immeasurable,  living  creation,  known  to  man 
only,  is,  and  will  ever  be,  as  far  beyond  the  creative  potency 
of  physical  or  chemical  agencies  and  laboratories,  and  their 
truly  wonderful  and  elaborate  analytical  and  synthetical 
operations,  as  it  would  be  to  create  man  "  the  machine,"  or 
the  structureless  germ-particles  from  which  he  comes,  and 
which  consist  principally  of  water. 

Over  and  over  again  has  it  been  confidently  affirored  that 
living  particles  have  been  evolved  direct  from  lifeless  organic 
matter  in  closed  flasks— taut  the  flask-born  material  entity, 
has  so  far  turned  out  to  be  a  myth.  The  possibility  of  the 
material  origin,  physical  growth,  and  multiplication  of  any 
particle  of  living  matter  must  be  given  up.  It  is  now  safe  to 
conclude,  and  with  the  confidence  justified  by  the  results  of 
careful  experimental  investigation  and  reasoning,  that  any- 
thing like  the  spontaneous  origin  of  life  from  lifeless  matter 
never  did,  and  never  can,  occur. 

Only  consider  what  the  life  of  the  very  simplest  form  of 
laboratory-constructed  living  matter  would  imply.  Think 
what  we  should  have  to  assume  as  regards  the  phenomena  at 
the  very  commencement  of  any  physical  constructive  process 
that  could  lead  to  the  production  of  a  living  particle— the 
selection  and  separation  from  one  another  of  the  elements  of 
the  several  organic  substances,  which  would  then  have  to  be 
re-arranged  in  definite  order  and  proper  proportion,  and 
brought  within  the  sphere  of  one  another's  attraction,  and, 
even  supposing  they  were  already  in  solution,  and  in  a  state 
ready  to  combine — supposing  also,  that  all  necessary  pre- 
liminary operations  had  been  carried  out,  and  a"  substance 
formed  and  quite  ready  for  the  incorporation  of  the  required 
few  atoms  of  nitrogen — even  then  we  should  only  have  a 
particle  of  a  lifeless  substance  that  could  not  grow,  or  live  or 
die.  Of  the  many  unfulfilled  prophetic  conjectures  of  the 
nineteenth  century,  can  one  be  found  more  reckless  or  more 
unreasonable  than  this  promised  laboratory  production  of 
living  particles  1 


46 


But  why  allow  the  idea  of  the  laboratory  construction  of 
"  physical  life,"  and  the  expectation  of  other  physico- 
chemical  organisms,  to  be  limited  to  the  amoeba  and  such- 
like living  bodies '.'  Might  not,  from  some  slightly  varied 
compost  of  non-living  substances,  the  evolution  of  hundreds 
of  low  forms  of  life  result,  allied  to  the  first  success  in 
laboratory  life  creation  1  Are  there  not  multitudes  of  living 
particles  which  could  not  be  distinguished  from  the  lowly 
amceba  in  its  early  stages — germs  of  "physical  life"  with 
physical  life  potencies  a  little  surpassing  those  of  this 
simple  creature?  Could  any  Professor  of  physics,  having 
achieved  so  much  in  this  direction,  rest  content  ?  Would 
he  not  feel  certain,  that  far  greater  successes  were  in  store  for 
him  1  For,  would  not  some  new  combination,  under  perhaps, 
somewhat  different  conditions,  in  his  laboratory,  in  obedience 
to  the  same  physical  laws,  almost  certainly  give  rise  to  living 
germ-particles  from  which — say,  some  lowly  insect  form 
might  eventually  spring  1  Thus  encouraged,  the  Professor 
would,  of  course,  pursue  further  investigations,  and  try 
experiments  which  might  reasonably  be  expected  to  give 
rise  to  the  evolution  of  some  piscine  or  perhaps  low  grade 
reptilian  form  ?  From  this,  the  step  to  the  manufacture  of 
a  yet  more  exalted  germ  would  not  seem  insurmountable  by 
the  more  advanced  physics  and  chemistry  of  the  immedi- 
ate future,  in  fact,  when  once  that  amoeba  had  been  evolved 
in  the  laboratory,  depend  upon  it,  yet  greater  success  in 
living-being  construction  would  soon  follow,  and  the  labora- 
tory production  of  the  human  germ  would  seem  to  be  but  a 
question  of  time  and  further  careful  physical  research  ! 

In  "  General  Physiology  :  an  Outline  of  the  Science  of 
Life,  by  Max  Verworn,  M.D.,"  Macmillau  and  Co.,  1899, 
we  learn  that  the  separation  of  living  mlstance  out  of  the 
mixture  of  materials  of  the  earth's  crust  was  only  one  result  of 
the  earth's  evoliition,lihe  the  separation  of  rocJcs,  salt^,  or  water." 
This  is  quoted  with  approval  by  a  reviewer,  who  concludes,  with 
a  confidence  probably  not  equalled  in  the  boldest  attempts  to 
solve  the  question  of  Vitality  from  a  new  physical  point  of  view. 
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by  the  following  encouraging  statement :— "  The  Laboratory 
production  of  living  matter  merely  waits  for  a  more  exact 
knowledge  of  a  particular  chemical  compound  "  !  "  Litera- 
ture," Oct.  7th,  1899,  p.  337. 

"  The  omnipresent  ether,  father  and  cause  of  all  material 
things,  cannot  fail  to  suggest  a  physical  basis  for  the 
dreams  of  the  Greek  or  Indian  pantheist."  .  .  .  This 
hypothesis  ..."  ought  to  commend  itself  to  the  teleologist 
by  its  simplification  of  the  original  creative  act,  which  may 
have  consisted  merely  in  the  impressing  of  motion  "... 
"  upon  the  universal  ether.  From  that  single  divine  (!)  act 
we  may  one  day  be  able  to  show  that  all  the  present  imiverse, 
including  our  own  intelligences,  mtist,  with  mathematical  cer- 
tainty, have  followed.  The  mind  is  staggered  by  the  grand 
simplicity  of  such  a  thought."  Spectatob,  Jan.  2nd,  1900, 
p.  21.    An  article  on  "  The  Groundwork  of  the  Universe  "  !  ! 

Many  broad  and  highly  important  facts  of  observation  long 
established,  and  increased  general  knowledge  in  all  depart- 
ments of  living  nature,  as  well  as  the  new  facts  recently 
ascertained  in  the  course  of  careful  minute  investigation  into 
structure  and  growth,  are  opposed  to  the  acceptance  of  the 
chemical  and  mechanical  contentions  of  the  physical  life 
school.  But  there  has  been  evident  during  the  last  fifty  years  a 
desire  on  the  part  of  many  of  our  most  influential  journals 
professing  to  instruct  the  public,  and  to  examine  and  criticise 
new  and  advancing  theories  in  science  and  philosophy,  to 
revive  some  of  the  ancient  doctrines  of  life  now  more  than 
two  thousand  years  old,  and  to  support  and  to  render  these 
again  popular,  as  if  they  had  been  recently  confirmed  or  had 
been  shown  to  be  true,  by  new  and  modern  investigation. 

Given,  all  the  material  elements  separate  or  combined  in  the 
exact  proportions  required  for  the  constitution  of  a  living 
particle — let  them  be  physically  and  chemically  arranged, 
and  under  all  the  conditions  favourable  for  the  production  of 
the  desired  substance — in  short,  let  everything  considered  by 
the  chemist  and  physicist  to  be  necessary  for  the  formation 
and  construction,  say,  of  a  small  piece  of  the  dry  feather  of 
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any  common  bird,  be  provided-but  not  the  smallest  particle 
of  anything  like  feather  would  result.  Nay,  though  a  piece 
of  the  actual  texture  itself  were  subjected  to  any  physical 
and  chemical  treatment  that  was  considered  proper,  nothing 
exhibiting  the  slightest  resemblance  to  the  smallest  piece  of 
any  feather  in  nature  would  appear.  Feather,  like  every 
other  structure  in  living  nature,  is  developed  from  living 
matter  only,  and  in  no  other  manned'  can  this  or  any  other 
tissue  in  the  life-world  he  formed. 

It  has  been  proved  experimentally  that  nothing  alive,  no  life 
form  of  any  kind,  has  been  obtained  by  man  from  non-living' 
matter.  Indeed,  all  living  and  growing  matter  is  per  se. 
There  has  been  nothing  like  life-power  discovered  in  non- 
living nature.  Nothing  known  in  the  non-living  world 
possesses  any  properties,  characters,  physical  or  chemical 
composition,  like  the  life-powers  which  belong  to  everything 
— every  particle  of  matter — that  is  alive. 

At  an  early  period  of  development  the  living  matter  of  any 
particular  germ  cannot  be  identified  or  distinguished  from 
that  of  a  germ  very  different  in  its  nature,  derived  from  a 
totally  different  organism.  Nor  is  there  any  means  of  dis- 
covering by  any  study  of  the  germ,  what  particular  organism 
is  about  to  be  developed  from  it.  The  lowest,  simplest  germ 
lives  and  moves,  grows,  and  may  die  at  any  moment,  just  as 
the  highest  and  most  complex. 

A  Professor  of  Physics  might  as  well  assert  that  the  germ 
of  a  living  being  equal  or  superior  to  man  was  about  to  be 
constructed  in  his  laboratory,  as  that  a  bacterium  or  an 
amoeba,  or  a  particle  of  living  protoplasm,  was  about  to  be 
produced  in  the  course  of  certain  synthetical  or  analytical 
chemical  operations. 

By  no  research  can  life  be  shown  to  be  a  correlative  of  any 
form  of  force,  and  no  physical  or  chemical  investigation  will 
ever  prove  that  life  is  a  property  of  matter.  Science  is  not. 
One.  There  is physiolof/ical  science  as^well  ^.s physical  science. 
The  physical  and  the  vital  are  absolutely  distinct  in  their  very 
nature.    There  is  no  gradual  passing  from  one  into  the  other.. 
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All  attempts  to  include  the  vital  in  the  physical  order  have 
failed,  and  must  ever  fail,  for  the  vital  is  temporary  and 
evanescent,  while  the  physical,  though  its  mode  may  be 
changed,  is  permanent.  Matter  that  cannot  be  caused  to 
live,  and  matter  that  is  dead,  cannot  be  classed  with  matter 
that  is  alive.  No  life-factor  can  arise  or  be  communi- 
cated to  any  form  of  non-living  matter,  except  by  matter 
which  is  already  alive.  Certain  conclusions,  which  are 
based  upon  facts  of  physical  science,  cannot  be  made  also  to 
apply  to  anything  that  is  alive. 

The  attempt  to  reason  from  chemistry  and  physics  to  life, 
is  vain,  but  we  may  reason  from  the  living  to  the  lifeless  or 
dead — from  matter  that  lives,  to  matter  that  has  ceased  to 
live.  If  we  say  life  is  death,  we  may  in  a  way  justify  our 
statement,  but  to  say  that  death  is  life,  would  be  to  assert 
that  which,  from  the  scientific  side,  is  absolutely  untrue. 
Life  is  invariably  followed  by  death,  and  implies  and  involves 
death  ;  but  there  is  no  death  save  that  which  is  invariably 
preceded  by  life.  Life  and  death  are  so  far  connected,  but 
the  two  states  are  as  truly  distinct  as  is  life  from  not  life. 

The  contemplation  of  the  changes  in  the  living,  must  lead 
the  thoughts  towards  religion.  There  can  be  no  religion 
without  life,  but  no  contemplation  of  the  physical,  can 
possibly  lead  to  the  evolution  of  a  religious  idea.  Keligion 
is  living,  vital— but  chemistry  and  physics  are  not  in  anyway 
related  to  living,  or  to  any  kind  of  matter  in  the  living  state. 

In  every  kind  of  life,  in  every  part  of  the  living  world, 
there  is  indeed  evidence  of  the  constant  presence  and  active 
operation  of  a  vital  ''factor"  which  cannot  be  isolated  or 
separately  examined,  or  in  any  way  made  evident  to  the 
senses,  but  its  existence  is  nevertheless  assured.  It  is 
recognised  by  the  mind  and  is  made  evident  to  the  reason.  In 
the  operation  of  this  most  powerful  factor  there  is  nothing 
analogous  to  that  of  any  physical  force,  energy,  or  motion, 
or  to  any  properties  of  matter  yet  discovered.  The  vital  factor 
is  in  nature  absolutely  distinct  from  any  kind  of  wave  move- 
ments,  vibrations,  undulations,   or  any  ordinary  physical 
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change  in  position.  Life  may  suddenly  cease  at  any  moment, 
but  in  ceasing  it  never,  as  far  as  has  been  ascertained, 
assumes  any  form  of  motion,  energy,  or  ether. 

All  matter  on  which  life  operates  must  "  die,"  and  between 
this  death  of  living  matter  and  any  other  change  there  is  no 
analogy.  Life  belongs  to  no  class  or  order,  and  cannot  be 
included  in  any  category  but  that  in  which  all  UmU  of  life 
are  comprised — but  life  only. 

The  power  of  evolution  and  development,  of  vital  or 
spontaneous  movement — the  power  of  construction,  of  forma- 
tion—like that  of  growth  and  multiplication  and  division— 
invariably  cease  in  death.  These,  with  some  other  powers, 
belong  to  life  alone,  and  are  active  in  every  structureless 
germ,  but  are  not  discoverable  in  the  infinite  non-living 
cosmos. 

"The  Riddle  of  the  Universe." 

I  shall  now  briefly  refer  to  the  physical  doctrines  of  life 
which  for  many  years  have  been  pressed  upon  scientific  men 
and  the  public  by  a  distinguished  naturalist,  Professor 
Hajckel,  of  the  University  of  Jena.  To  his  teaching,  as  re- 
presented by  several  of  his  works  translated  into  English,  I 
regret  to  say  I  am  strongly  opposed,  and  do  not  think  there  is 
the  slightest  justification  for  the  conclusions  he  has  arrived  at, 
to  be  obtained  from  the  facts  yet  discovered  in  any  depart- 
ment of  living-  nature,  or  in  any  microscopical  investigations 
into  the  phenomena  of  development,  or  growth,  or  formation 
of  structure,  in  the  case  of  any  living  organism.* 

I  cannot  but  look  upon  it  as  a  somewhat  unfriendly  act  o» 
the  part  of  the  author,  a  Professor  in  a  foreign  University,  to- 
allow  the  publication  of  a  work  in  England  which  is  not  only 
opposed  to  every  kind  of  religious  belief,  but  almost  treats  with 

*"  Mnnism  as  Connecting  Beligion  and  Science."  Is.  Gd.  Adam  and' 
Charles  Black.  1S94.  "  The  Last  Link  :  Our  Present  Knowledge  of  the 
Descent  of  Man."  Same  publishers.  1898.  "The  Biddle  of  the  Uni- 
verse at  the  Close  of  the  Nineteenth  Century  "  Watts  and  Co.,  17, 
Johnson's  Court,  Fleet  Street,  E.G.    1900.   6s.  net. 
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contempt  our  belief  in  God,  and  the  religious  views,  feelings, 
and  convictions,  generally  and  publicly  recognised  by  many 
millions  of  English-speaking  people  in  all  parts  of  the 
world. 

Does  not  Prof.  Ha3ckel  remember  the  miserable  fiasco  of 
"  Bathybius,"  by  which,  as  he  says,  "  the  greatest  theologian 
of  the  nineteenth  century  "  was  led  to  abandon  his  ' '  outworn 
Christian  view  "  ?  But  did  not  that  "  Tevelaiion  of  modern 
science  "  prove  to  be  one  of  the  most  irrational  of  all  modern 
"  irrational  superstitions  "  ? 

Professor  Hteckel  condemns  not  only  every  form  of 
Christianity,  but,  as  far  as  I  can  understand  him,  distinctly 
denies  the  existence  of  any  power  or  factor  in  the  universe 
differing  in  essential  nature  from  mechanical  and  chemical 
operations.  Very  unnecessarily,  every  opportunity  is  taken 
to  condemn  religion— nay,  the  author  shows  his  personal 
dislike  of,  if  not  contempt  for,  a  religious  idea.  It  is, 
however,  mainly  with  the  facts  and  arguments  which  have 
a  scientific  bearing  on  the  great  Life  question,  interesting 
to  us  all,  that  I  am  concerned. 

English  readers  generally  will  no  doubt  feel  satisfied  that 
many  physical  views  are  inconsistent  with  what  is  known ; 
though  it  may  happen  that  some  few  readers  who  have  never 
really  studied,  but  consider  themselves  "advanced,"  may 
confide  in  some  of  the  remarkably  positive  assertions  made  by 
the  author,  and  be  led  to  suppose  that  there  really  must  he 
something  worthy  of  their  acceptance,  if  not  from  a  science 
standpoint,  at  least  in  regard  of  certain  obscure  but  debatable 
points  connected  with  philosophy  and  religion. 

Hjeckel's  intolerance  seems  to  me  to  exceed  reasonable 
bounds,  though  no  doubt  some  of  his  remarks  in  his  own 
language  may  be  less  offensive  than  they  appear  in  the  English 
translation ;  but  I  cannot  think  that  his  extravagant  condem- 
nation of  almost  all  schools  of  thought,  except  his  own  school 
of  monistic  belief,  will  in  any  way  advance  science,  or  add 
many  converts  to  his  eccentric  conjectures. 
I  feel  sure  the  more  generally  this  "Eiddle  of  the  Uni- 
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verse  "  is  read,  the  more  will  spread  the  cause  of  scientific  and 
philosophical  truth,  and  the  more  will  reason  prevail. 

Many  of  the  statements  are  so  extravagant  that  they 
can  only  deceive  or  shock  the  uninformed  and  those  who  will 
not  thinli.  Prof.  HEBckel  does  not  say  what  he  means  by  "  the 
•M6'e/(««Mm  of  nature "  or  the  "unity  of  nature."  Nothing 
that  can  fairly  be  called  "  mechanism  "  has  been  discovered, 
by  Hffickel  or  anyone  else,  in  any  particle  of  living  moving 
matter.   Is  there,  according  to  Hajckel's  monistic  discoveries, 
unity  between  living  and  dead,  or  living  and  not  living] 
Like  Herbert  Spencer,  Hteckel  uses  the  word  organic  as 
if  it  was  synonymous  with   living — just  as  if  we  could 
not  have  living  and  lifelexs  organic  matter,  as  well  as 
living  and  lifeless  inorganic  marterial.    H^ckel  talks  of  man 
himself  as  "  but  a  tiny  grain  of  protoplasm  in  the  perishable 
framework  of  orgastic  nature,''  which  seems  nonsense — man 
not  being  a  grain  of  anything,  or  in  any  framework  of  any 
kind.    A  little  lower  down  on  the  same  page  we  have, — "  this 
boundless  presumption  of  conceited  man  has  misled  him  into 
making  himself  '  the  image  of  God,'  claiming  an  '  eternal 
life '  for  his  ephemeral  personality,  and  imagining  that  he 
possesses  unlimited  '  freedom  of  will.'    The  ridiculous  im- 
perial folly  of  Caligula  is  but  a  special  form  of  man's  arrogant 
assumption  of  divinity  "  ! 

Hajckel  endorses  the  words  of  Alfred  Wallace,  F.R.S.  : 
"  Compared  with  our  astounding  progress  in  physical  science 
and  its  practical  application,  our  system  of  government,  and 
our  entire  social  and  moral  organisation,  remain  in  a  state  of 
larbarism  "  !  A  little  further  on  we  learn  that  "  worst  of  all 
is  it  when  the  modern  State  /lings  itself  into  the  amis  of  the 
reactionary  Church,  and  when  the  narrow-minded  self- 
interest  of  parties  and  the  infatuation  of  short-sighted  party 
leaders  lend  their  support  to  the  hierarchy."  "  Roman 
Papacy,"  "  superstition  and  stupidity  reign  instead  of  right 
and  reason."  "Our  Government"!  is  never  to  improve 
"  until  it  casts  off  the  fetters  of  the  Church,"  and  "  man 
and  the  world"  are  raised  "to  a  higher  level  by  a  general 
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scientific  education  "1  "  Whether  a  Monarchy  or  a  Republic 
be  preferable  "—and  so  on,  and  so  on  (pp.  8,  9).  But  what 
has  all  this  to  do  with  "Riddles,"  or  "  Universe,"  or 
"  Philosophy,"  or  "  Science,"  or  with  HsBckel  himself  1  We 
have  also  "  the  irrational  superstition  that  lays  the  founda- 
tion of  a  perverted  Christianity  "—Ultramontane  Papistry— 
and  a  "  liberal  Protestant  minister  who  has  a  good  average 
education,  and  who  Jifids  room  for  '  the  rights  of  reason  '  by 
the  side  of  his  faith  "  (!).  Professor  Hfeckel  confers  the 
honour  of  a  place  in  his  blacklist  upon  "scientific  men," 
who,  as  age  advanced,  entirely  changed  their  "  philosophical 
principles,"  like  "  Wundt,  Kant,  Virchow,  Du  Bois  Reymond, 
Karl  Ernest  Baer,  and  others  "  ! 

Hfeckel's  "  Riddle  of  the  Universe  "  will,  perhaps, 
encourage  inquisitive  thoughtful  people  to  enquire  and  think 
about  life  and  living  things,  and  l«ad  them  to  study  physics 
and  the  properties  of  non-living  matter. 

Hffickel's  conclusions,  strange  to  say,  have  been  deliberately 
arrived  at  after  many  years  of  thorough  scientific  investigation. 
The  influence  which  this  and  other  books  advocating  some- 
what similar  doctrines  have  had  on  men's  minds  is  not 
doubtful ;  but  can  there  be  one  who  inclines  towards  physical 
views  of  Life,  after  studying  this  book,  will  accept  HEeckel's 
or  any  other  kind  of  monism  ? 

"  In  the  sincere  cult  of  the  true,  the  good,  and  the  beauti- 
ful, which  is  the  heart  of  our  new  monistic  religion,  we  find 
ample  compensation  for  the  anthropistic  ideals  of  '  God, 
freedom,  and  immortality'  which  we  have  lost"  (p.  389, 
Hfeckel's  "  Riddle  of  the  Universe").  But,  like  many  who 
recommend  the  "true,  the  good,  and  the  beautiful"  as  a 
certain  cure  for  all  our  doubts  and  difficulties,  Hseckel  does 
not  define  what  he  means  by  the  words,  or  clearly  show  that 
there  are  not  in  nature  some  things  living,  which  even  he  might 
consider  to  be  bad  or  ugly.  And  can  he  say  that  in  modern 
science  and  philosophy  no  statements  can  be  found  which 
are  untrue? 

As  to  obedience  to  physical  law  : — Is  there  one  living 
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particle  in  our  life-world  that  obeys  the  ' '  law  "  of  gravita- 
tion? Is  there  a  living  thing  or  living  particle  that 
does  not  act  contrary  to  it  in  many  of  its  parts,  during 
every  moment  of  its  life  ?  Every  vital  movement  is  proof 
that  life  power  overcomes  physical  law.  Vital  and  physical 
are  opposed.  While  life  lasts  in  matter,  the  physical  is  in 
abeyance.  If  physical  action  was  not  overcome  by  vital 
action,  there  would  be  no  life. 

The  New  Rationalism,  and  so-called  Free  Thought. 

Of  modern  Rationalism  and  Free  Thought  I  regret  to  have 
to  speak — for  the  Rationalist  is  very  confident  and  enter- 
tains definite  and  exceedingly  positive  views  concerning  life 
and  living  nature,  which,  though  widely  taught  during  the 
last  few  years,  and  accepted  by  many  intelligent  and  well- 
informed  persons,  literary  as  well  as  scientific,  are  unreasonable 
and  opposed  to  broad  facts  of  nature.  Indeed,  the  rationalist 
doctrines  are  contrary  to  what  is  known  of  living  organisms 
of  every  kind — contrary  even  to  the  ordinary  phenomena  of 
growth  as  it  occurs  in  all  living  organisms,  and  is,  in  fact, 
universal  in  this  the  only  living  world  known. 

No  sooner  do  I  try  to  see,  and  with  some  success,  a  little 
beyond  the  outside  of  living  things,  and  to  penetrate  but  a 
little  way  into  the  substance  of  the  matter  that  is  alive,  than 
I  find  myself  unable  to  admit  the  correctness  of  the  first 
principles  of  rationalist  "free-thought"  and  materialistic 
belief.  But  surely,  in  these  days  it  is  ridiculous  to  complain 
that  in  England,  America,  or  the  Colonies,  there  is  the  least 
lack  of  freedom  in  the  expression  of  very  free  ideas  indeed, 
or  that  the  most  free  of  scientific,  philosophical,  or  religious 
free-thinkers,  are  in  any  way  oppressed,  obstructed,  or  inter- 
fered with.  The  various  forms  of  modern  Rationalism,  Free 
Thought,  Materialism,  Agnosticism,  and  Atheism  have,  how- 
ever, to  many  thoughtful  students  of  science  seemed  im- 
possible, and,  scientifically  speaking,  as  dead  to  us  as  are  the 
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ancient  speculations  of  Epicurus  and  Lucretius,  which,  though 
recently  revived  by  a  few  literary  and  scientific  men  in  sup- 
port of  the  doctrine  of  the  omnipotence  of  universal,  ever- 
lasting matter,  and  its  physical  properties.  But  when  we 
consider  the  new  facts  and  the  greatly  improved 
methods  of  our  modern  minute  research  are  we  not  really 
in  a  new  world — a  world  which  was  absolutely  unknown  to 
any  of  the  ancient,  or  to  the  modern  philosophers  who  studied 
and  thought,  much  before  the  middle  of  the  last  century. 
Previous  to  this  period  no  one  could  have  seen  many  of 
the  structures  which  are  now  visible  when  magnified  Jive  or  six 
hundred  diameters.  For  the  last  forty  or  fifty  years,  how- 
ever, we  have  been  able  to  form  an  idea  of  the  manner  in 
which  structure  is  produced  and  "grows."  The  older 
observers  were  necessarily  ignorant  of  the  minute  anatomy 
and  mode  of  growth  of  any  tissue  in  nature — vegetable  or 
animal.  Now  the  minute  structure,  and  in  some  cases  the 
action,  of  tissues  and  the  vital  movements  of  many  kinds  of 
liviiif/  matter,  may  be  shown  even  to  children,  who  will  not 
be  easily  converted  to  physical  doctrines  of  life. 

What  science  or  philosophy  is  to  be  found  in  Rationalism, 
Free  Thought,  Agnosticism,  Atheism,  or  Secularism? — and 
where  there  is .  no  science  or  philosophy,  can  we  expect  to 
find  a  modern  religious  standpoint?  The  "rationalist  "  still 
allows  himself  to  be  deluded  by  conjectures  and  dogmas 
unsupported  by  facts  of  nature  and  not  in  accord  with 
reason.  Will  not  all  thoughtful  people  agree  that  the 
changes  which  occur  during  the  formation  and  growth  of 
existing  living  organisms  should  be  seen  and  studied,  and 
the  nature  and  cause  of  life  conclusively  determined,  before 
we  begin  to  consider  the  origin  of  all  life  and  discuss  its 
relation  to  physical  force,  and  the  properties  of  non-living 
matter  ?  Should  not  the  knowledge  of  living  things  as  they 
are,  precede  speculations  concerning  their  creation  and  the 
period  of  their  first  appearance  in  this  world?  Not  until 
these  and  many  other  general  questions  which  apply  to  the 
whole  of  living  nature  have  been  determined,  can  the  great 
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problem  of  the  nature  and  origin  of  man  be  profitably  con- 
sidered  from  its  scientific  side.  Instead,  this  most  difficult 
question  in  science  and  nature,  has  been  only  too  freely 
discussed  in  public,  and  many  times  determined  by  acclam- 
ation,  during  the  last  few  years.  Man,  it  has  been  decided, 
is  an  ammal  and  a  machine,  and  was  formed  by  evolution 
from  the  lower  animals— and  aX\ primitire  living  forrnf,,  from 
the  inorganic  direct  J 

I  can  hardly  believe  that  Rationalists  and  Freethinkers 
and  the  physical  school  can  have  desired  to  see,  or  to  study 
and  think  over,  any  of  the  minute  structures,  so  wonderful, 
the  formation  of  which,  if  not  due  to  vital  power,  must 
remain  for  the  present  inexplicable  in  all  living  organisms. 
Let  the  Rationalist  contemplate  the  markings  of  a  tiny  scale 
of  the  wing  of  any  common  little  moth  or  butterfly ;  or  of 
that  large  class  of  minute,  but  highly  complex,  organisms,  of 
which  the  Podura  is  a  well-known  and  notable  example, 
familiar  to  everyone  who  has  used  a  modern  microscope. 

An  adequate  explanation  of  the  manner  in  which  the  most 
elaborate  and  orderly  arrangement  of  the  almost  insoluble 
silicious  matter  so  characteristic  of  the  diatoms  is,  according 
to  physicists  and  freethinkers,  to  be  looked  for  in  physical 
changes  alone.  But  a  thoughtful  mind,  contemplating  the 
wonderful  beauty  of  the  object  under  a  high  magnifying 
power,  must  soon  feel  convinced  that  the  solution  of  the 
problem  is  to  be  searched  for  in  a  region  beyond  the  seat 
of  operation  of  all  physical  forces  and  physical  laws.  In 
this  minute  object  one  of  the  least  soluble  substances  in 
all  nature  is  so  deposited  from  its  solution  in  water  as  to 
be  arranged  in  very  regular  and  inimitable  patterns,  by 
which  each  of  the  hundreds  or  thousands  of  different  species 
of  the  most  minute  diatoms  may  be  identified.  The 
wonderful  structural  details  referred  to  resist  the  destructive 
influence  of  a  red  heat. 

The  idea  that  the  formation  of  such  minute  and  delicate, 
but  very  distinct  and  definite,  structures  is  to  be  explained 
or  accounted  for  by  any  physical  force,  factor,  or  property 
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of  matter,  or  by  accident,  chance,  or  by  the  operation  of  any 
physical  law,  is  surely  out  of  the  question.  The  rationalist 
doctrines  of  life  and  of  living  matter  are  no  more  tenable 
than  the  conjectures  of  the  ancients,  who  could  not  have 
seen  or  formed  an  idea  of  vital  movements,  or  considered  the 
question  of  the  minute  structure,  or  the  mode  of  formation 
of  any  tissue  of  any  living  organism.  In  the  years  that 
shall  follow  the  scientific  nineteenth  century — new  discovery, 
new  knowledge,  new  scientific  truth,  new  means  of  demon- 
stration, will  surpass  all  yet  ascertained,  and,  if  I  mistake 
not,  the  physical  life  theories  and  thought  of  our  time  will 
at  last  be  allowed  to  repose  in  peace  in  ancient  history. 

No  Correlation  Between  Vital  Power  and  Physical 
Forces  in  Living  Nature. 

Some  remarks  in  a  lecture  given  by  a  Profes.sor  of 
Physiology  at  the  Royal  Institution  of  Great  Britain  "On 
Life  and  Death,"  in  1863,  and  published  by  Smiih  Elder,  and 
Co.,  will  give  the  reader  an  idea  of  the  views  generally 
entertained  about  the  middle  of  the  nineteenth  centurj'  at 
the  time  when  my  own  I'esearches  on  structure,  growth,  and 
the  nature  of  life  were  published  (1859).  At  the  same  time, 
reference  to  these  views  afford  me  an  opportunity  of  drawing 
general  attention  to  certain  scientific  doctrines,  which,  by  many 
teachers,  are  still  accepted  and  taught  as  if  they  had  been 
proved  correct,  but  which  in  my  judgment  are  not  in  accord 
with  the  teaching  of  living  nature  herself,  and  have  long  been 
untenable  and  contrary  to  demonstrable  scientific  knowledge 
of  our  time. 

"  What  can  we  conceive  more  complete  and  intricate  than 
the  phenomena  of  life  as  they  appear  in  ourselves?  How 
many  and  various  are  the  actions  or  functions  which  minister 
to  it  !  A  process  for  reducing  food  to  a  state  of  solution— 
the  process  of  digestion  ;  a  process  for  conveying  it  when 
dissolved  into  the  blood— the  function  of  absorption  ;  another 


58 


by  which,  as  blood,  it  is  conveyed  alJ  over  the  body  to 
nourish  it-the  circulation  ;  another  for  introducing  oxygen 
to  combine  with  the  elements  of  the  food  and  tissues,  and 
at  the  same  time  to  carry  off  one  of  the  chief  and  most 
poisonous  of  the  products  of  that  combustion,  carbonic  acid— 
the  respiration;  other  organs  for  excretion  and  secretion  • 
a  marvellous  system  of  organs  for  motion-the  muscles', 
another,  if  not  more  marvellous,  at  all  events  more  mysterious 
system-the  nervous  system,  for  sensation,  consciousness, 
for  thought  and  volition— the  instrument  of  mind." 

All  the  "  phenomena  "  referred  to  in  the  above  paragraph, 
however  "  intricate,"  every  one  of  the  functions— digestion, 
absorption,  circulation,  respiration,  secretion,  movement,  and 
the  "processes,"  "instruments,"  and  "systems"  concerned 
in  motion,  sensation,  consciousness,  thought,  and  volition, 
depend  upon  the  vital  power  and  the  vital  action  of  minute 
but  ordinarily  inconspicuous  living  particles,  but  which  can  be 
seen  by  anyone  who  will  take  a  little  trouble,  and,  indeed,  at 
the  same  time  might  have  been  shown  to  the  writer  before 
his  lecture  was  given  or  printed.  The  conveyance  over  the 
body,  all  nutrition,  the  production  of  the  poisonous  substances 
and  products  of  combustion,  k.c.,aTQ  due  to  lirinf/  particles 
alone.  To  the  life  of  these  and  of  the  preceding  living 
particles  which  gave  origin  to  them,  every  "function" 
referred  to  is  due.  From  similar  minute  structureless  living 
particles,  every  structure,  every  tissue  in  everything  that 
lives  came  from,  and  could  not  have  existed,  or  have 
acted  in  their  absence.  Such  living  particles,  struc- 
tureless, containing  in  some  instances  perhaps  ninety- 
nine  per  cent,  of  water,  are  alone  the  seat  of 
sensation,  thought,  and  volition,  and  constitute  -the 
sole  "instrument"  of  mind.  Growth  depends  upon 
them  alone.  All  living  nature,  from  the  very  beginning,  was 
structureless,  without  structure,  and  no  structure  can  be 
formed,  preserved,  or  repaired,  improved,  or  replaced, without 
such  structureless  inconspicuous  living  particles. 

The  Professor  remarks : — "  If  the  vital  and  other  forces  are 
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not  correlative  and  mutually  convertible,  what  becomes  of 
them  after  death  ?  Do  they  not  pass  into  other  forms  of 
force.?  Do  they  not  arise  from  them  1  "  To  the  first  of  these 
questions  I  must  answer  "  No,"  and  to  the  second  "  Certainly 
not."  No  one  has  yet  succeeded  in  proving  that  any  kind  of 
life  is  correlated  to  or  convertible  into  any  kind  of  force,  and 
no  one  can  prove  it,  or  bring  forward  evidence  in  favour  of 
such  views.  The  suggestion  that  any  kind  of  life  can  arise 
from  any  form  or  mode  of  force,  energy,  or  motion,  is  not 
supported  by  one  fact  of  living  nature.  It  is  certain  that 
every  kind  of  life  known  has  been  directly  derived  from  pre- 
existing life.  Life,  therefore,  is  one  thing,  and  force,  energy, 
and  motion  are  very  different.  Life  cannot  come  from  force. 
Force  cannot  come  from,  or  be  converted  into,  life.  All  life 
ceases,  and  all  that  lives  must  die.  Only  matter  that  lives 
can  die.  No  force,  energy,  or  motion  can  live  or  die.  When 
first  life  began  in  the  world,  then  also  began  death. 

Function,  it  has  been  said,  depends  on  structure,  but  in  the 
absence  of  the  structureless  there  can  be  no  function.  Func- 
tion and  structure  and  all  action  are  dependent  upon  living 
matter.  Many  of  the  structures  remain  after  the  death  of 
the  body,  that  is,  after  the  death  of  the  living  matter  of  the 
body,  and  function  ceases  the  moment  the  living  matter  con- 
cerned has  ceased  to  live.  Action— the  active  power  sup- 
posed to  depend  upon  structure— is  really  due  to  the  vital 
powers  of  the  particles  of  living  matter.  Death  is  not  death 
of  structure,  but  death  of  the  inconspicuous  living  particles 
associated  with  the  structure,  from  which  the  structure  came, 
and  by  the  vital  action  of  which  the  integrity  of  the 
structure— say,  for  example,  nerve,  muscle,  fibrous  tissue,  or 
epithelium,  &;c.— is  preserved.  The  continual  flow  of  fresh 
fluid  through  the  interstices  of  the  structure  is  effected 
by  the  particles  of  living  matter  or  bioplasm,  active  only 
while  its  life  lasts.  These  particles  cease  to  live  at  a  varying, 
but  early  period,  after  the  death  of  the  part  of  the  living 
body  in  which  they  lived.  Every  one  of  these  millions  of 
millions  of  living  particles  came  by  uninterrupted  descent 
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from  the  original  living  particles  of  the  individual  germ  of 
the  particular  organism. 

Every  function,  every  action  of  every  living  body,  is 
dependent  upon  the  life  of  these  particles  of  living  matter  or 
Bioplasm.  The  beginning,  the  maintenance,  the  preserva- 
tion of  the  life  of  the  body  from  moment  to  moment,  depend 
on  these  living  particles  alone.  The  whole  of  each  livin  g 
organism  belonging  to  the  only  living  nature  known  to  us, 
in  its  earliest  .stage,  consisted  only  of  particles  of  living 
matter,  and  surely  we  are  now  fully  justified  by  science  in 
saying  that  they  could  not  have  been  directly  derived  from 
any  non-living  matter  whatever.  No  stage  of  development, 
no  formation  of  structure,  no  action  or  vital  change,  could 
occur  in  the  absence  of  these  structureless  living  particles. 

If  natural  vital  phenomena  be  in  any  way  interfered  with 
or  disturbed,  even  in  the  slightest  derangement  of  healthy 
action,  it  is  these  living  particles  which  are  directly  con- 
cerned, and  it  is  in  them  that  the  pathological  changes  which 
may  be  the  beginning  of  actual  disease  commence.  Inflam- 
mation no  more  than  healthy  action  could  occur  if  they  were 
not  present,  and  it  is  by  these  particles  of  bioplasm,  and  the 
living  particles  produced  by  them,  that  alterations  and 
removal  of  tissue  following  damage,  degeneration,  and  decay 
are  eflEected.  The  process  of  repair  is  initiated  and  carried 
on  by  living  particles,  every  one  of  which  is  in  direct  descent 
from  the  living  matter  of  the  individual  germ,  which  is  the 
beginning  of  each  individual  organism. 

It  is  a  mistake  to  conclude  that  function  is  due  solely  to 
structure,  because  there  is  no  organ,  no  tissue,  in  all  living 
nature  that  performs  function,  that  does  not  contain,  from  the 
beginning  to  the  end  of  life,  particles  of  such  structureless 
living  matter — and  when  these  die  function  ceases.  Function, 
therefore,  is  invariably  a  vital  process,  and  cannot  be  thought 
of  except  as  vital. 

The  supposed  imttual  correlation  and  conversion  of  vital  and 
physical  forces  does  not  rest  upon  evidence.  The  conversion 
of  any  physical  into  vital  in  the  absence  of  living  matter  is  as 
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impossible  as  the  conversion  of  the  simplest  non-living  matter 
conceivable  into  the  simplest  living.  Between  vital  and 
physical  there  is  absolutely  nothing  in  common.  No  com- 
parison can  therefore  be  drawn  between  the  two,  or  between 
living  things  and  machines.  The  first  invariably  come  from 
the  living,  which  moves  and  may  construct,  make,  and  grow, 
and  may  transmit  its  powers  unimpaired  to  descendants.  The 
machine  is  constructed  by  man,  and  by  man  only.  To  this 
day  man  has  not  been  able  to  make— and  there  is  no  reason 
to  suppose  that  man  ever  will  make— one  particle  of  living 
matter — not  even  one  like  the  most  simple  and  minute  in  nature. 

Never  will  a  machine  be  made  that  will  make  another 
machine  equal  to  or  better  than  itself  without  the  assistance 
of  man.  In  the  watch  are  the  several  parts  of  its  mechanism, 
and  the  spring  which  has  to  be  wound  up— in  the  organism 
nothing  like  a  wheel  or  a  spring  that  moves  other  parts  exists. 
We  find,  on  the  other  hand,  tissues  of  elaborate  structure, 
and  living  structureless  matter,  by  which  the  constant  circula- 
tion of  fluid  from  the  blood  through  all  the  interstices  of  all 
the  tissues  is  caused  and  maintained.  In  this  way  only  their 
activity,  integrity,  and  health  are  preserved.  There  can  be 
no  organism  or  part  of  an  organism  lilie,  or  in  any  way 
resembling  or  related  to  mechanism. 

Water  universal  in  every  kind  of  living  matter  and  during 
every  period  of  its  life. — We  must  not  forget  that  water,  to 
which  Herbert  Spencer  attributes  "a  mechanical  function," 
is  an  absolute  necessity  of  life.  Nay,  life  in  the  absence  of 
water  is  not  conceivable  in  thought.  Attempt  to  remove  the 
water  from  living  matter,  and  you  would  find  only  organic 
compounds  destitute  of  life— incapable  of  living  unless  taken 
up  by  particles  of  matter  already  alive.  To  assume  that 
■organic  compounds  exist  in  any  living  matter  is  a  most  un- 
reasonable assumption,  and  quite  unjustifiable,  for  it  cannot 
be  proved,  and  it  never  will  be  proved,  that  the  "organic 
compounds"  obtainable  from  living  particles  are  formed 
otherwise  than  at  the  moment  of  death.  However  complex 
they  may  be,  they  are  not  alive.     You   cannot  obtain 
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them  without  destroying  the  life  of  the  matter  which  yields 
them.  Every  aolntion  of  organic  substances  is  lifeless,  and, 
as  regards  the  state  of  the  material  elements  in  living  matter, 
and  of  the  water  in  a  living  particle,  nothing  is  kno7vn ;  and 
in  the  present  state  of  our  knowledge  nothing  definite  can  be 
ascertained.  To  obtain  a  solution  of  the  organic  matter  of 
any  given  living  particle  without  first  killing  it,  is  not  possible, 
water  only  exerting  a  solvent  action  on  matter  that  is  not 
liviruj.    By  killing  only  can  organic  compounds  be  extracted. 

It  is,  as  it  seems  to  me,  from  the  death  of  the  living 
matter  that  general  principles  concerning  the  nature  of 
life  have  been  gradually  discovered.  By  destruction  only 
it  has  been  conjectured  that  nejv  living  nature,  as  genera- 
tion succeeding  generation,  has  been  evolved.  New 
and  higher  forms  of  life  having  been  unceasingly  evolved 
during  the  millions  of  ages,  is  it  not  said,  by  the  destruction 
of  the  unfit,  that  organic  compounds  adapted  to  form  the 
tissues  and  other  matters  required  by  the  higher  and  more  per- 
fect forms  have  been  gradually  evolved  ?  There  is  no  reason  to 
suppose  that  in  the  very  earliest  appearance  of  life-forms  a 
less  proportion  of  water  was  required  for  life  than  in  the 
living  matter  of  to-day. 

From  the  side  of  knowledge  and  reason,  it  seems  im- 
possible to  imagine  a  condition  of  matter  characterised 
by  gradually  increasing  proportions  of  water  leading 
up  to  the  state  in  which  life  might  at  length  appear. 
Whatever  the  phenomena  when  life  originated,  anything  like 
gradation  from  matter  yvithout  trater  to  the  state  of  living 
matter  seems  inconceivable.  The  occurrence  of  life  must 
surely  have  been  sudden,  and  from  that  first  beginning  has- 
there  been  one  interruption  to  the  spread  of  life,  as  we  know 
it  to-day  ? 

The  idea  of  water  only  exercising  a  mechanical  function 
in  living  nature  i  The  living  matter  that  grows  slowly 
contains  much  less  water  than  living  matter,  the  growth  of 
which  is  quick.  The  living  matter  of  the  embryo  in  early 
life  contains  much  more  water  in  proportion  to  solids  than 
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when  the  tissues  are  being  formed— corresponding  tissues 
more  in  the  earlier  period  than  when  fully  formed — the 
active  parts  of  the  brain  and  nervous  system  more  than  those 
parts  consisting  mainly  or  entirely  of  conducting  nerve 
fibres — the  "grey  matter"  always  more  than  the  "white 
matter " — rapidly  growing  morbid  growths  always  more 
water,  than  those  in  which  growth  is  slow.  Can  we  then 
believe  that  water  only  exercises  a  "  mechanical  "  oiiice  ? 

The  one  great  general  fact  with  regard  to  life  through  tlie 
whole  livinff  world  is  the  presence  of  water.  Water  is  absent 
in  nothing  that  lives,  as  far  as  has  yet  been  ascertained. 
Water,  therefore,  is  the  one  thing  absolutely  necessary — 
universal — intimately  connected  with  life  of  every  kind,  in 
all  states,  and  in  all  ages.  We  cannot  imagine  life  without 
water  ;  and  when  we  consider  the  very  minute  amount  of 
solid  matter  associated  with  the  water  in  all  examples  of 
very  rapid  growth,  in  the  animal  and  vegetable  worlds,  it  is 
difficult  to  believe  that  water  is  not  of  consequence  to  life, 
equal  to  that  of  the  matter  itself — water  being  absolutely 
necessary  to  all  vital  movement  ;  without  it,  not  a  move- 
ment could  occur  in  anything  living— not  an  atom  moved 
above  or  below  or  about  another.  Without  water  and  move- 
ment there  is  no  life  ;  and  the  movements  of  the  atoms  and 
material  particles,  and  the  movements  of  the  water  during 
life,  are  not  merely  physical,  mechanical,  or  molecular,  but 
are  vi/ft^— movements  unknown  a  century  ago,  which  even 
now  cannot  be  explained  or  imitated  or  accounted  for— 
except  by  vitality  1 

Every  material  particle  in  nature  before  it  can  become 
living  must  be  dissolved  in  water.  A  state  of  complete 
solution  of  matter  must  in  every  case  precede  its  conversion 
into  the  living  state.  The  fact  of  solution  may  depend  upon 
the  addition  to  the  water  of  some  substance  formed  by  the 
living  organism  itself-some  solvent  material  in  addition 
to  the  water.  But  dissolved  .somehow,  the  matter  which  is 
to  be  appropriated  by— which  is  to  become  an  integral  part 
of  a  living  organism-must  be.    Even  the  inorganic  matter 
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of  our  bones  and  teeth  was  dissolved  before  a  particle  of  bone 
or  tooth  was  completely  formed. 

The  very  sand,  flint,  or  other  form  of  silica  must  be 
dissolved  before  it  could  be  deposited  in  those  marvellously 
beautiful  and  inimitable  patterns,  which  remain  as  the 
skeleton  of  the  Diatom,  after  its  living  organic  matter,  which 
arranged  it  in  the  delicate  and  elaborate  form  characterising 
each  of  many  hundreds  of  different  species,  has  been 
destroyed  by  fire. 

Not  an  idea,  not  a  thought,  not  a  vital  action  could  occur  ; 
no  consciousness,  no  life— not  even  of  the  lowest  kind — 
exists  without  a  very  large  amount  of  water  being  present  in 
proportion  to  the  solid  matter.  The  necessity  of  water  in 
all  matter  that  is  alive,  at  once  removes  life  from  the 
physical  mechanical  order  of  things. 

I  have  endeavoured  to  show  that  neither  heart,  nor 
circulating  system  can  in  reason  under  any  circumstances, 
at  any  period  of  life,  in  any  organism,  from  the  highest  to  the 
very  lowest  that  possesses  a  contractile  sac  or  tube  of  any 
kind,  be  included  in  the  machine  or  physical  cate- 
gory. All  circulating  fluids,  of  course,  contain  much 
water,  as  well  as  the  living  particles  of  bioplasm,  which 
are  suspended,  and  kept  in  constant  movement.  If  brought 
to  rest  in  a  vessel,  such  living  particles  exhibit  vital  move- 
ments of  their  own. 

The  general  principle,  as  regards  the  nature  of  life  and 
the  universality  of  vital  movements  advocated  by  me, 
applies  with  redoubled  force  to  that  first  and  greatest  of  all 
systems  in  nature,  the  nervous  system,  and  not  only  to  that 
particular  part  of  the  brain,  which  in  man  attains  the 
highest  powers  conceivable  in  relation  to  matter,  but  to  all 
ganglia,  nerve  centres  of  every  kind,  and  to  the  peripheral 
distribution  of  all  nerves  and  nerve  organs,  however  complex, 
as  well  as  to  the  simplest  distribution  of  the  finest  nerve 
fibres  which  form  loops  and  networks  in  and  beneath  the 
integument  even  in  the  lowest  animals  which  possess  a 
nervous  system,  however  elementary  and  simple  it  may  be. 
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Of  Nerves  and  Nerve-Centres. 

Of  the  large  class  of  tissues  in  living  nature  always  soft  and 
moist,  always  changing,  always  requiring  a  large  amount  of 
water  in  proportion  to  their  weight,  during  the  life  of  the 
organism,  the  tissues  and  the  living  matter  of  the  nervous 
system,  especially  of  those  parts  of  it  which  govern  and 
regulate  the  action  of  the  tissues  concerned  in  locomotion 
and  the  higher  functions,  are  the  most  delicate  and  most 
easily  injured  and  destroyed,  and  are  also  the  most  remark- 
able and  most  difficult  of  investigation.  The  tissues  of  the 
nervous  system,  including  those  of  all  the  organs  of  sense,  are 
of  especial  interest  in  connection  with  the  great  general 
problem  of  the  nature,  structure,  origin,  formation,  and 
action  of  the  living  world.  Only  consider  those  nerve 
tissues  and  organs  which  never  rest  for  a  moment  during  the 
whole  of  our  life — not  even  for  their  nutrition,  or  for  the 
removal  of  the  deleterious  products  which  are  formed  during 
their  action,  and  must  be  quickly  eliminated. 

The  health  and  integrity  of  the  nerves  and  centres,  and 
all  moist  tissues,  and,  of  course,  of  every  kind  of  living 
matter,  can  only  be  maintained  by  the  unceasing  flow  of 
fluid  which  contains,  dissolved,  the  substances  required  for 
nutrition,  and  which  circulates  everywhere  in  the  inter- 
stices, from  and  towards  the  particles  of  living  matter. 
This  movement  of  fluid  is  determined  by  the  living 
matter  only,  and  the  fluid  slowly  permeates  and  keeps  moist 
«very  part  of  the  tissue. 

In  one  important  particular  the  nervous  system  dOters 
from  all  other  systems  and  tissues  in  living  nature.  By  it 
alone  are  the  important  changes  taking  place  in  other  tissues 
-and  in  the  various  organs  regulated,  controlled,  and 
sustained  ;  and  voluntary  and  involuntary  muscular  move- 
ments are  graduated  to  a  nicety,  in  direction,  duration,  and 
force.  Consciousness  and  mental  action  are  rendered  possible 
bemg  entirely  due  to  the  living  matter-to  nerve  bioplasm.  ' 

Of  all  nervous  systems,  that  of  the  insect  is  the  most 
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elaborate  and  wonderful  in  structure,  as  well  as  the  most 
marvellous  in  the  quickness  and  precision  of  its  action,  so 
characteristic  of  this  "low "  order  of  living  things,  but  of  all 
living  organisms  the  insect's  life  is,  perhaps,  the  shortest. 

In  every  nervous  system  there  are  nerve  centres,  consisting 
mainly  of  the  so-called  nerve  "cells,"  the  most  important 
anatomical  elements  of  the  centre,  existing  to  the  number  of 
millions,  even  in  a  small  animal.  In  a  piece  of  the  cortex  of 
man's  brain,  less  than  a  pin's  head,  are  "  cells,"  from  every  one 
of  which  proceed  fibres  which  extend  to  various  parts  of  the 
body.  Of  the  general  appearance,  structure,  and  arrangement 
of  the  anatomical  elements  of  the  nerve  centres,  there  is  nothing 
similar,  or  comparable  with,  in  nature.  In  physical  action 
there  is  nothing  in  any  way  approaching  what  takes  place 
during  life  in  nerve  centres  and  nerve  fibres. 

The  arrangement  of  nerve  structure  is  highly  complex,  and 
the  blood  supply  specially  provided  for.  But  the  principle  of 
action  of  nerve  "  cells  "  and  nerve  "  fibres"  is  simple,  and  in 
all  cases  purely  vital.  The  large  and  important  nerve 
centre  characteristic  of  vertebrata  is  protected  from  injury  by 
bone,  but  in  the  lower  animals  small  ganglia  with  their 
nerves  are  found  in  the  soft  tissues  in  many  parts  of  the  body. 

The  peripheral  distrihntioii  of  the  minute  nerve  fibres 
strikes  the  microscopic  observer  as  being  everywhere  perfect. 
Generally,  it  consists  of  a  lax  network  spread  out,  and  in  such 
a  manner  that  by  the  free  movement  of  the  adjacent  tissues  its 
action  is  not  in  any  way  interfered  with.  But,  in  places 
the  nerve  network  consists  of  fibres  and  their  bioplasts 
closely  packed  in  a  very  small  space,  as  occurs  m  many 
elaborate  minute  special  organs  of  touch  and  taste. 

The  peripheral  nerve  network  is  composed  of  very  delicate 
moist  fibres,  often  so  inconspicuous  and  so  easily  destroyed 
in  a  very  short  time  after  death,  that  probably  few  who  have 
tried  to  study  them  in  tissues  prepared  according  to  the 
usual  methods,  have  been  able  to  form  an  idea  of  their 
immense  number,  or  of  their  perfect  arrangement  in  the 
tissues,  especially  in  voluntary  and  involuntary  muscle.  As 
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to  the  precise  relation  of  the  moist,  delicate  nerve- fibres  to 
the  contractile  tissue,  and  the  manner  in  which  the  nerve 
current  which  traverses  them  causes  contraction,  and 
determines  to  a  nicety  the  moment,  duration,  and  degree  of 
the  contraction,  there  is  much  difference  of  opinion  ;  but  all 
these  points  are  determined  in  the  nerve  centre. 

Near  the  so-called  "  cells  "  of  the  nerve  centre  the  fibre 
is  usually  of  such  extreme  tenuity  that  it  often  escapes 
notice.  And  in  the  cortex  of  the  brain  even  in  the  best  pre- 
pared and  most  fortunate  of  thinnest  sections,  in  a  highly- 
magnified  specimen,  it  is  impossible  in  many  instances  to 
trace  even  for  a  short  distance  the  course  of  an  individual 
nerve-fibre  as  it  frequently  changes  its  direction,  passing 
amongst  the  multitude  of  fibres  which  occupy  the  spaces 
between  adjacent  "  cells."  The  complexity  of  arrangement, 
and  the  great  number  of  fibres  in  a  small  portion  of  a  very 
thin  section  of  a  nerve-centre,  makes  it  very  diflicult  to  re- 
present in  a  drawing  the  structure  one  sees  distinctly. 

The  difficulty  of  the  investigation  of  the  peripheral 
arrangement,  and  the  relation  of  the  ultimate  peripheral 
nerve-fibres,  is  increased  by  their  transparency  and 
the  fact  that  in  many  tissues,  especially  in  man 
after  reaching  maturity,  they  are  almost  embedded  in, 
and  hidden  by,  fibrous,  or,  as  it  has  unfortunately  been 
called,  "  connective  tissue."  Indeed,  this  requires  to  be 
made  transparent  before  the  peripheral  nerve-fibre  can  be 
seen  and  its  course  clearly  traced.  If,  however,  the  bioplasts 
which  exist  at  short  intervals  in  all  the  terminal  nerve-fibres 
are  stained  with  colouring  matter,  it  becomes  possible,  here 
and  there,  to  follow  individual  fibres,  and  to  see  where  they 
divide  and  subdivide,  and  help  to  form  continuous  networks, 
seen  in  such  thin,  delicate  textures  as  the  bladder  and  mylo- 
hyoid voluntary  muscle  of  the  young  frog  or  hyla,  and  in  the 
thinnest  part  of  the  membrane  of  the  bat's  wing,  after  the 
epithelial  covering  has  been  successfully  removed. 

In  the  numerous  moist  continuous,  and  frequently  branch- 
ing, nerve-fibres,  there  is  not  a  break,  interruption,  or  "  end  " 
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of  any  kind,  nor  does  the  nerve- fibre  coalesce  or  become 
continuous  with,  or  unite  with,  or  become  lost  in,  any  other 
tissue.  The  finest  nerve-fibres  are  in  all  cases,  indeed, 
quite  distinct  and  separate  from  the  tissues  they  influence. 
1  have  been  able  to  trace  fibres  from  one  coarse  compound 
nerve-fibre  across  a  considerable  space  to  another, 
without  a  break  in  its  continuity.  There  is  not  a 
nerve  organ  or  "end"  connected  with  any  nerve  fibre  I 
have  seen,  in  any  part  of  its  course  from  centre  to  its  peri- 
pheral distribution,  however  great,  as  in  very  large  animals, 
the  distance  may  be. 

All  the  peripheral  nerve-fibres  of  extreme  tenuity  were 
formed  from  particles  of  living  matter,  which,  as  they 
divided  and  tended  to  move  away  from  one  another  during 
the  early  part  of  the  life  of  the  germ,  had  spun  off,  as  it  were, 
the  delicate  nerve-fibre  which  remained  between  them.  The 
length  of  the  several  nerve-fibres  between  the  particles  of 
bioplasm  gradually  increasing  as  the  bioplasts  separated 
from  one  another,  a  lax  network  of  fibres,  with  minute 
bioplasts  here  and  there,  takes  the  place  of  the  originally 
closely  situated  living  particles  in  the  germ  at  an  early 
period  of  its  development. 

It  used  to  be  held  by  some  observers  that  a  nerve- fibre  begins 
in  a  centre,  and  after  reaching  its  peripheral  distribution  in 
various  tissues  or  organs,  there  entls.  But  to  this  day  no 
true  and  distinct  heginning,  and  no  true  end  of  any  nerve- 
fibre  has  been  demonstrated.  Anatomical  investigations,  re- 
peated again  and  again  in  different  tissues  of  very  different 
animals,  conducted  on  specimens  taken  very  soon  after  death, 
and  prepared  according  to  principles  by  which  the  tissues  are 
not  disturbed  in  their  relations,  have  convinced  me  that  this  is 
so  The  tissues  are  prepared  by  injecting  into  the  vessels  a 
preservative  fluid  which  prevents  them  from  being  changed 
by  the  fluids  of  the  body,  and  entirely  checks  any  tendency 
to  decomposition,  while  at  the  same  time  the  connective 
tissue  is  rendered  so  transparent  that  the  ramifications  of  the 
most  delicate  nerve-fibres  may  be  clearly  seen,  and  all  the 
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textures,  including  vessels  and  bioplasts,  are  preserved  un- 
changed for  many  years.  Indeed,  I  still  have  some  prepara- 
tions which  have  been  preserved  in  this  medium,  containing 
a  large  proportion  of  glycerine,  for  more  than  forty  years. 
One  can  trace  the  finest  nerve-fibres  for  a  long  distance  over 
considerable  areas  of  tissue,  and  I  am  convinced  that  there 
are  no  "ends'"  anywhere,  and  that  there  is  unbroken  con- 
tinuity of  structure  without  any  hiatus  or  interruption 
between  the  nerve  centre  and  the  peripheral  distribution  of 
the  ultimate  nerve-fibres.  The  typical  arrangement  of  every 
nerve  system  is  that  which  permits  a  continuous  circviit  of 
the  nerve  current. 

The  bioplasts  or  living  particles  of  the  peripheral  network 
vary  much  in  form,  size,  number,  and  arrangement,  in 
different  parts  and  organs,  and  in  the  different  forms  of  life, 
but  their  nature,  and  the  principles  on  which  they  act,  are  the 
same  in  all.  Wherever  a  nervous  system  exists,  as  is  also 
the  case  with  all  structures  and  organs,  and  in  every  part 
characteristic  of  living  things,  development,  growth,  tissue- 
formation,  and  action,  are  conducted  on  similar  lines.  The 
factor  or  agency  concerned  in  vital  and  nerve  action,  from 
the  beginning  of  the  development  of  the  germ  to  the  com- 
pletion of  the  organism,  including  its  maintenance  during 
maturity  and  old  age,  up  to  death,  is  vital  power,  the  vitality 
of  the  living  matter  of  the  many  millions  of  living  particles 
connected  with  the  nervous  systems  of  animals,  and  which 
were  derived  by  direct  descent  from  the  living  particles  of  the 
germ  from  which  each  particular  living  organism  was 
developed. 

It  may  be  well  to  say  here  that  from  the  little  green  tree 
frog  of  Germany  demonstrative  specimens  of  the  finest  nerve- 
fibres  have  been  obtained.  (Mylohyoid  muscle,  and  the 
capillaries  in  all  parts  of  the  body).  Also  in  the  wing 
of  the  bat  the  finest  peripheral  nerve-fibres  have  been  very 
clearly  demonstrated  close  to  capillaries,  just  beneath  the 
epithelial  covering  of  the  thinnest  membranous  part  of  the 
wing,  with  their  numerous  bioplasts,   and  the  extensive 
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ramifications,  divisions,  and  sub-divisions  of  delicate  fibres 
followed  in  all  directions  without  one  end  or  end-organ  being 
discovered.  Not  an  end  or  any  form  of  ending  exists  in 
the  above  specimens,  though  many  things  minute  and 
inconspicuous  are  clearly  shown. 

Nerve-trunlis  and,  Dark-iordered  Nerve- fibres. — The  interval 
in  large  animals  of  several  feet  in  extent  between  the  active 
part  of  the  peripheral  nerve  networks  and  the  nerve- 
"  cells"  with  their  bioplasm,  which  constitutes  the  active 
part  of  the  nerve-centres,  is  occupied  by  the  large  compound 
trunks  of  darli-b ordered  nerve- fibres,  the  course  of  which,  in 
every  part  of  the  body,  has  been  well  described  by  descriptive 
anatomists,  and  regularly  taught  for  more  than  a  century  in 
courses  of  anatomy  in  colleges,  universities,  and  in  medical 
schools.  These  collections  or  bundles  of  passive  nerve- 
trunks  connect  nerve  -  periphery  with  nerve  -  centre 
in  all  vertebrata,  divide  and  sub-divide  into  numerous 
smaller  bundles ;  and  each  individual  dark  -  bordered 
nerve-fibre,  as  it  approaches  periphery  or  centre,  divides, 
generally  dichotomously,  into  smaller  branches,  which  are 
continuous  with  the  inconspicuous  fibres  of  the  peripheral 
network,  and  the  very  fine  minute  and  delicate  nerve-fibres 
which  are  connected  with  the  "  cells  "  of  the  nerve-centre. 

In  the  whole  of  this  long  course  of  the  nerve-fibres  between 
periphery  and  centre,  there  is  not  a  break  or  interruption  of 
continuity,  nor  is  there  a  nerve  end  in  any  part  of  the  course 
of  any  nerve- fibre. 

The  dark-bordered  portion  of  the  nerve-fibre  is  well  pro- 
tected from  injury  by  pressure,  or  from  being  overstretched, 
in  any  part  of  its  long  course.  These  nerve-trunks  undergo 
little  change  after  their  formation  is  complete  in  early  life. 
The  "axis  cylinder"  is  a  firm,  moist  current-conductor, 
made  up  of  a  coalescence  (?)  of  many,  perhaps  hundreds, 
exceedingly  minute  fibres  by  which  the  nerve-current  is 
transmitted  from  centre  to  periphery,  or  in  the  opposite 
direction. 

Changes    in  nerve   centres    and    peripheral  parts  are 
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unceasing,  the  bioplasts  or  particles  of  living  matter 
being  very  numerous.  All  parts  of  the  nervous  system,  like 
other  structures  characteristic  of  the  several  forms  of  life 
known  to  us,  originate  in  structureless  living  matter.  From 
this,  all  the  fibres  and  the  living  particles  upon  which 
the  action  of  the  nerve  structures  depend  are  derived. 
The  arrangement,  its  formation  and  growth,  cannot  possibly 
be  accounted  for  by  physics,  chemistry,  or  by  a7iy  Imown 
laws. 

The  minute  investigation  of  nerve-tissues  and  organs 
clearly  proves  that  the  nerve-fibres  are  endless  moist 
threads  or  cords  by  which  the  nerve  current  is  conducted  to 
all  parts  of  the  system.  The  current  acts  on  adjacent  tissues 
and  their  bioplasts  as  it  traverses  the  conducting  threads  or 
fibres— woi  ly  reason  of  any  stnoctmal  connection  between  the 
nerve  and  the  tissue  to  be  influenced.  For  although  the  nerve- 
fibres  and  the  tissues  grow  and  are  formed  and  arranged 
together,  there  is  no  structural  connection,  no  incorporation 
of  the  adjacent  tissues,  or  their  particles  of  living  matter, 
from  the  beginning  to  the  end  of  life. 

The  suggestion  that  the  arrangements  in  nerves  and  nerve- 
centres  1  have  briefly  and  but  imperfectly  described 
are  due  to  mechanical  action,  to  physical  or  chemical 
change,  to  "  molecular"  phenomena,  or  to  physical  laws,  is 
opposed  to  facts  of  observation.  There  is  no  known  power, 
property,  or  agency  belonging  to  any  kind  of  non-living 
matter  by  which  the  several  stages  through  which  every 
peripheral  nerve  network  must  pass  in  process  of  formation, 
from  its  beginning  in  the  structureless  to  the  time  when  it  is 
completed,  or  while  it  is  in  action,  that  can  be  accounted  for 
without  admitting  the  existence  of  Vital  Power.  To  deny 
this,  and  to  assert  that  the  formation  of  tissue  and  the 
growth  and  multiplication  of  living  matter  are  due  to  the 
properties  of  material  particles,  or  that  they  depend  on 
original  primeval  properties  of  the  atoms,  is  futile.  Such 
doctrines  do  not  explain  or  account  for  any  vital  process 
whatever  ;  and  to  suppose  that  in  these  days  we  are  to  be 
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satisfied  with  dicta  about  "molecular  machinery,"  almost 
indicates  a  contempt  for  the  intelligence  of  students  of  nature. 

The  very  fine  nerve-fibres,  their  general  arrangement  and 
relation  to  the  tissues,  and  the  nerve  bioplasts  connected  with 
every  one  of  the  ramifications  at  short  intervals,  are  not  to 
be  seen  in  specimens  prepared  according  to  the  methods 
usually  followed,  or  in  any  preserved  in  Canada  balsam  and 
such  media.  All  my  preparations  of  the  ultimate  ramifications 
of  the  nerve- fibres  have  been  prepared  by  soaking  in  highly 
refracting  substances,  such  as  syrup  or  glycerine,  which  are 
miscible  with  water  in  all  proportions,  the  strength  of  which 
can  be  very  gradually  increased  by  a  gentle  heat  not  over 
100?  F.,  without  injury  to  the  specimen  or  the  bioplasts 
which  are  stained  by  injection  into  the  vessels  soon  after 
death  of  carmine  injecting  fluid  ;  and  the  points  I  have  re- 
ferred to  are  clearly  demonstrated  by  powers  magnifying 
from  250  to  500  diameters  or  more. 

Many  new  and  beautiful  physical  experiments  have  been 
performed  of  late  years,  and  new  instruments  of  extreme 
sensitiveness  have  been  invented,  and  perhaps  it  is  not  sur- 
prising that  many  physicists  should  have  come  to  the 
conclusion  that  the  wonderful  phenomena  of  all  living  are, 
after  all,  dependent  on  physics  alone— in  fact,  that  life  is 
physical.  For  many  years  past,  portions  of  large  nerve-trunks, 
composed  of  many  bundles  of  dark-bordered  fibres,  taken 
from  recently  killed  animals,  have  been  physically  investi- 
gated by  scientific  authorities  in  the  hope  of  finding  out 
exactly  what  really  occurs  in  living  matter  while  it  lives. 

Physicists  scarcely  seem  to  realise  the  very  delicate 
structure  of  the  active  part  of  the  nerves,  or  the  nature  of  the 
vital  phenomena  of  the  bioplasm  in  connection  with  them  in 
every  nerve  centre  and  peripheral  part.  Some  practically 
decline  to  consider  or  to  study  the  arrangements  which  they 
might  see  and  understand,  if  they  would  only  carefully 
examine  things  so  minute  and  inconspicuous  as  peripheral 
nerve  fibres,  in  the  only  way  in  which  the  delicate  fibres  and 
their  bioplasts  can  be  made  evident  to  the  eye  and  under- 
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standing.  By  examining  a  small  piece  of  an  electric  cable 
or  telephone  wire,  who  could  form  an  idea  of  the  arrange- 
ment, structure,  or  mode  of  action  of  the  instruments 
connected  with  the  terminal  extremities  before  the  continuity 
of  the  wire  had  been  broken?  Again,  many  physicists  and 
a  few  chemists  still  seem  to  be  confidently  looking  forward 
to  the  real  discovery  of  a  "  Physical  Basis  of  Life,"  and  one 
or  two  of  the  most  sanguine  anticipate  the  announcement  of 
the  production  of  the  laboratory  constructed  protoplasm- 
life  and  all — in  a  short  time ! 

The  wonderful  physical  discoveries  of  the  last  century  have 
well-nigh  destroyed  our  belief  in  vitality  and  the  spiritual 
order  of  things,  and  have  tended  to  make  us  impatient, 
if  not  unmerciful,  leading  the  mind  to  concentrate  itself  on 
the  eternal  vastness  of  everlasting  matter  and  its  unalterable 
crushing  laws,  and  its  several  restricted  forms,  rather  than  on 
the  minute,  delicate,  ever-changing  livingparticles  with  powers 
far  beyond  those  of  all  the  forces  of  the  cosmos,  powers 
which  have  never  ceased  in  producing  the  most  beautiful  and 
varied  forms  on  our  earth  since  the  Beginning  of  Life.  Of  the 
cessation  or  final  destruction  of  life  there  is  no  indica- 
tion whatever,  though  life  and  death  have  continued  through 
the  ages  until  now.  The  destruction  and  annihilation  of  all 
Life  here  is,  however,  physically  possible  at  any  moment. 

It  seems  to  me,  taking  into  consideration  what  I  have  seen 
of  the  minute  structure,  and  learned  concerning  the  growth  of 
nerve-centres  and  nerve-fibres,  that  it  is  most  improbable  that 
nerve  action  in  any  organism  is  of  the  nature  of,  or  compar- 
able with,  a  physical  impulse  or  undulation,  vibration,  or  the 
transmission  of  material  movements  along  a  cord  or  fibre. 
There  is  no  nerve  action  in  the  absence  of  water,  nor  is  there 
any  reason  to  believe  that  an  impression  or  external  physical 
movement  or  impulse  from  without,  is  directly  conveyed  to  a 
nerve-fibre  and  directly  carried  to  the  nerve-centre,  thus 
affecting  consciousness.  Rather  it  is  probable— nay,  I 
regard  it  as  certain— that  every  external  movement,  vibra- 
tion, or  impulse  directly  affects,  and  instantly  causes,  vUal 
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changes  in  peripheral  nerve-bioplasts  connected  with  the 
nerve-fibres,  the  immediate  consequence  of  which  is  to  cause 
a  disturbance— possibly  a  variation— in  the  intensity  of  the 
nerve-current,  which  perhaps  never  ceases  to  traverse  the 
nerve-fibres  (?),  and  thus  a  change  in  the  living  matter  of  the 
central  nerve  bioplast,  which  is  in  connection  with  the  fibres, 
is  brought  about. 

The  nervous  system,  as  revealed  by  microscopic  investiga- 
tion, I  regard  as  a  continuous,  endless  whole.  There  is  not 
a  break — not  an  interruption  or  solution  of  continuity  any- 
where. The  idea  of  a  nerve  beginning  in  a  "  cell "  and  end- 
ing in  any  form  of  end-organ,  bulb-like,  pointed,  or  rounded 
extremity,  is  not  borne  out  by  observation  or  experiment,  nor 
would  it  be  in  accord  with  facts  of  minute  anatomy.  In  no 
case  does  any  external  impulse,  impression,  or  movement 
directly  influence  or  act  upon  a  passive  nerve-fibre,  or  upon 
struct  lore  of  any  kind.  An  impression  or  communication 
from  without  can  only  reach  the  nerve-centres  by  its 
influence  on  the  particles  of  living  matter  belonging  to  the 
peripheral  nerve- fibres.  Through  the  agency  of  this  alone 
can  the  nerve-current  in  the  nerves  be  affected,  and  can  we 
become  cognizant  of  the  phenomena  occurring  outside  us. 

In  all  enquiries  into  the  nature  of  life  and  that  of  the 
action  of  living  things,  I  think  we  should  first  select  for 
careful  study  some  of  the  ordinary  and  common  living 
organisms  that  can  be  easily  procured,  and  have  probably 
undergone  little  or  no  important  or  essential  changes,  as 
generation  succeeded  generation,  during  the  last  few 
thousand  years.  We  should  endeavour  to  learn  all  we  can 
as  to  their  real  nature,  structure,  and  growth,  and  particularly 
study  the  formation  and  action  of  some  of  the  most  important 
tissues  which  are  present  in  several  different  species.  In  too 
many  cases  enquirers  have  been  overwhelmed  and  confused 
with  sensational  conjectures  about  the  origin  of  things  in  a 
remote  conjectural  past,  and  useless  speculations  concerning 
the  production  of  life  from  noivliving  matter  in  the  first 
beginning.    The  discussion  of  such  problems,  difficult,  and 
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perhaps  impossible  of  solution,  is  premature,  at  least  until 
our  knowledge  is  wider  and  deeper  on  broad  general  questions 
relating  to  the  nature  and  action  of  ordinary  organisms  as 
we  know  them  at  this  time. 

During  many  years  past  the  widest  differences  of  doctrine 
have  been  accepted  and  taught  with  reference  to  the  first 
principles  of  nerve  structure  and  action,  and  voluntary  and 
involuntary  muscular  movement.  Mind,  by  many,  is  supposed 
to  depend  upon  physical  changes,  and  consciousness  regarded 
as  a  material  property.  The  idea  of  life  being  distinct  from 
matter  has  been  treated  with  scorn.  Man  is  declared  to  be 
a  machine,  and  every  human  action  said  to  be  mechanical. 
Some  assert  that  nerves  end  in  the  tissues,  but  do  not  tell  us 
how  the  ends  grow  or  are  formed,  or  how  the  supposed  ends 
influence  the  tissue. 

He  who  desires  to  form  a  correct  notion  of  living  things  as 
they  are,  and  of  life  as  it  is,  in  these  days  must  endeavour  to 
realise  the  absolute  difEerence  between  the  tissue  or  structure 
and  the  living  matter  by  which  it  is  formed  during  active  life, 
as  well  as  the  changes  which  take  place  at  death  when  the  fluid 
which  bathes  and  supports  the  structural  elements  in  nerve, 
for  example,  is  no  longer  changed,  but  remains  stationary, 
and  the  surrounding  lifeless  tissues  soon  become  sodden  by 
imbibition.  To  prevent  this  and  the  tissues  coming  into  con- 
tact and  forming  a  compact  mass  in  which  the  nerve-fibres 
and  capillaries  could  not  be  distinctly  seen,  the  arteries  were 
injected  with  preservative  fluid,  which  permeated  the 
capillary  walls,  and  thus  the  natural  relation  of  the  tissues 
was  preserved,  and  all  the  structures  were  well  defined  even 
in  thin  sections  of  brain  which  had  to  be  examined  under 
high  powers. 
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Op  the  so-called  "  Cells"  of  Nerve  Centres— op 

THEIR  StUCTURE  AND  ACTION,  AND  OF  THE  "CELLS" 

OP  THE  Cortex  of  the  Brain  of  Man. 

Broadly,  there  are  two  very  distinct  classes  of  nerve-units 
or  cells  in  the  nerve-centres  of  vertebrata — those  present  in 
the  ganglia  in  various  parts  of  the  body  and  connected  with 
the  nerves  distributed  to  the  viscera,  the  circulating,  respira- 
tory and  other  organs,  as  well  as  all  the  vessels  and  capillaries ; 
and  the  so-called  "  caudate  cells"  belonging  to  the  cortex 
of  the  brain,  to  the  medulla,  and  the  spinal  cord .  Connected 
with  all  nerve-cells,  however,  are  tivo  or  more  fibres,  which 
soon  after  leaving  the  "  cell "  generally  pursue  opposite 
directions,  I  have  never  seen  a  nerve  unit  or  cell  having 
only  one  fibre,  or  a  nerve  unit  destitute  of  fibres. 

The  two  kinds  of  "  cells" — oval,  spherical,  or  pear-shaped, 
and  angular  or  stellate  "cells" — are  very  different  in  size, 
mode  of  growth,  structure,  general  appearance,  and  function 
or  action  ;  and  the  arrangement  and  destination  of  the  fibres 
which  leave  the  cells  are  also  different. 

In  every  case  the  fibre  is  continuous  with  the  matter  of  the 
nerve  "cell,"  and  in  all  parts  of  their  course  the  fibres,  though 
they  may  divide  and  sub-divide  into  fibres  which  may  take 
very  different  directions  and  run  with  other  fibres  to  form  a 
compound  fibre,  there  is  continuity  of  structure  in  every  part 
of  its  course  from  centre  to  peripheral  distribution. 

The  Brain,  as  a  whole,  is  remarkable  for  the  softness  of  its 
texture,  and  for  its  interstitial  moisture.  Its  consistence  is 
almost  like  pulp,  and  it  is  easily  broken  down  by  slight 
pressure.  Indeed,  the  substance  of  the  nerve-centres  is  very 
unlike  that  of  any  other  organs  or  tissues  of  the  body.  The 
units  or  anatomical  elements  of  the  brain  of  animals  and 
man,  are  very  minute,  and  so  closely  packed  together  that 
it  is  almost  impossible  to  separate  them  or  to  see  their 
exact  arrangement,  and  that  of  the  fibres  connected  with 
them,  in  many  instances.   All  are  thoroughly  protected  from 
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pressure  or  stretching.  The  innumerable  soft  moist  threads 
or  fibres  are  so  delicate  and  so  easily  destroyed  that  they  can 
only  be  followed  for  a  short  distance,  save  under  excep- 
tional circumstances. 

1.  Spherical  oval  or  pear-shaped  ''cells"  having  two  ar 
■more  fibres  connected  with  them.  The  fibres  often  appear 
as  if  they  were  coiled  round  the  cell,  which  probably  depends 
upon  the  rotation  of  the  matter  of  the  central  part  of  the 
cell,  the  fibres  being  always  on  its  outer  part.  In  each  fibre 
are  numerous  bioplasts  in  all  the  higher  vertebrata  1  have 
examined,  and  in  man.  In  some  of  the  large  pear-shaped 
"cells  "in  the  frog  one  fibre  comes  from  the  central  part, 
while  the  other  comes  from  the  outer  surface,  and  is  spirally 
wound  round  the  straight  fibre.  At  a  short  distance  from  the 
cell  these  fibres  pass  away,  invariably  in  opposite  directions. 
The  large  nerve  ' '  cells  "  or  units  of  ganglia  of  this  class  are  in 
constant  action  during  life,  and  never  sleep,  not  even  resting 
when  they  receive  nutrient  matter.  The  ramifications  of  the 
fibres  connected  with  them  are  most  extensive.  They  are  dis- 
tributed to  the  muscular  fibres  of  the  heart,  to  the  arteries, 
capillaries,  and  veins,  and  they  govern  the  calibre  of  the 
minute  arteries,  regulating  the  blood  supply  and  the  dis- 
tribution of  nutrient  matters  to  the  adjacent  tissues.  The 
nerve-fibres  connected  with  the  ganglion  cells  are  distributed 
to  the  muscular  fibres  of  the  stomach  and  intestines,  and  also 
to  the  mucous  membrane  of  every  part  of  the  alimentary 
canal,  and  the  movements  of  the  muscular  coat  are  deter- 
mined and  regulated  by  the  "  cells." 

2.  Angtilar,  stellate,  or  caudate  nei-ve  ''cells"  or  units. — 
The  angular  or  caudate  "  cells  "  of  the  cortex  of  the  human 
brain  are  of  such  general  interest  that  I  shall  venture  to  call 
attention  to  their  structure  and  the  probable  action  of  these 
wonderful  anatomical  elements  of  the  nervous  system,  which 
are  very  intimately  connected  with  the  highest  powers  of 
man. 

These  angular  or  caudate  "  cells  "  are  in  countless  numbers 
in  the  thin,  outermost  layer  of  the  cortex  of  the  brain.  To 
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them,  probably,  we  owe  those  wonderful  mental  endowments 
which  naturally  give  to  man  the  foremost  place  in  the  world 
of  life,  as  well  as  that  marvellous  power  of  self-teaching  and 
capacity  for  self-improvement  which  fits  him  for  his  high 
destiny  and  responsible  position,  and  absolutely  distinguishes 
him  from  any  other  creature  in  living  nature.  Many  scientific 
men  of  authority  have  been  persuaded,  but,  as  I  venture  to 
think,  on  very  insufficient  grounds,  to  believe  and  to  teach, 
that  man  is  but  a  superior  animal,  the  last  evolved,  and  the 
most  highly  developed,  of  all  the  living  forms  which  it  is 
supposed  have  been  gradually  advancing  according  to  the 
laws  of  evolution,  from  lower  and  simpler  forms  of  life  in  the 
course  of  millions  of  years  or  ages,  until  at  last  man  appeared. 
And  it  is  even  held  to  be  probable  that  man  himself  may  be 
succeeded  by  some  higher  forms  in  the  time  to  come.  On 
the  other  hand,  it  seems  to  me  that,  so  far,  the  evidence  points 
to  a  very  different  conclusion — namely,  that  man  has  been 
man  from  the  first — a  being  distinct  and  apart,  having  no 
hereditary  relationship  with  any  other  organism  in  living 
nature. 

The  nerve-fibres  of  the  cerebral  cortex  are  so  numerous  and 
so  delicate,  and  of  such  very  small  diameter,  that  only  under 
special  circumstances  can  they  be  seen  separately,  or  an 
individual  fibre  followed  for  a  short  distance.  They  are, 
however,  of  such  a  nature  and  are  so  arranged  that  the  nerve 
currents  transmitted  do  not  interfere  with  the  currents 
traversing  adjacent  fibres.  Each  individual  "  cell  "  and  fibre 
during  life,  and  in  every  part  of  its  course,  is  surrounded 
by  a  thin  layer  of  fluid  which  is  slowly,  but  continually, 
being  exuded  from  the  blood  as  it  circulates  in  the  capil- 
lary vessels.  This  fluid  is  constantly  being  reabsorbed  and 
replaced  by  flesh  fluid. 

It  used  to  be  supposed  that  the  intervals  between  the 
numerous  ' '  cells  "  of  the  brain  and  ganglia  were  occupied  by 
connective  tissue  which  acted  as  a  sort  of  supporting  framework, 
but  the  fluid  which  permeates  the  walls  of  the  vessels  seems  to 
answer  this  purpose  perfectly,  and  at  the  same  time  keeps 
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the  fibres,  and  bundles  or  strands  of  fibres,  from  close  con- 
tact with  one  another. 

The  so-called  "  intercellular  "  or  "  connective  tissue,"  the 
"  Bindegewebe "  of  the  Germans,  has  a  long  and  curious 
history.  It  has,  indeed,  been  supposed  to  be  a  special  tissue 
serving  an  important  office,  in  relation  with  nearly  all  the 
tissues  and  organs  of  the  body.  In  the  cerebral  cortex,  how- 
ever, the  tissue  between  the  "  cells  "  is  almost  entirely  com- 
posed of  very  minute  and  delicate  nerve- filres  belonging  to  the 
"  ceWs,"  which,  as  tail-like  processes  or  projections,  extend 
some  distance  as  they  gradually  divide  and  sub-divide  into 
the  very  minute  nerve- fibres  which  are  present  between  the 
numerous  caudate  nerve- cells  of  the  cortex,  and  which  have 
been  mistaken  for  the  "matrix"  or  supporting  connective 
tissue,  in  which  the  cells  were  supposed  to  be  embedded.  In 
chronic  degeneration  and  in  old  age,  there  seems  to  be  an 
increase  of  the  connective  tissue,  but  in  most  instances  the 
appearance  is  due  to  the  debris  left  after  tissues  which  had 
been  active.  In  the  cortex  of  the  brain  the  caudate  or 
angular  nerve  cells,  with  their  thin,  delicate  nerve-fibres, 
constitute  one  of  the  most  elaborate  and  wonderful  arrange- 
ments in  living  nature. 

To  form  a  correctidea  of  what  he  sees,  the  observer  must  bear 
in  mind  that  in  life  the  structural  elements  of  the  brain  cortex 
must  have  an  appearance  different  from  that  seen  in  ordinary 
specimens  just  after  death.  The  cortex  is  everywhere  per- 
meated by  fluid,  which  is  always  being  poured  out  from  the 
numerous  capillaries.  The  fluid  supports  the  anatomical 
elements,  supplies  them  with  nutrient  matter,  and  at  the 
same  time  dissolves  and  removes  the  substances  which  result 
from  oxidation  and  other  changes.  Thus  each  individual 
"cell  "and  fibre  is  kept  separate  from  its  neighbours.  By 
injecting  the  vessels  after  death  with  transparent  injecting 
fluid  we  produce  artificially,  something  like  the  natural  con- 
ditions, so  that  in  very  thin  sections  we  are  able  to  see 
and  identify  the  very  delicate  nerve-fibres  connected  with 
the  "  cells." 
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The  large  number  of  arterial  branches  which  pass  down- 
wards from  the  Pia  Mater  into  the  substance  of  the  thin 
layer  on  the  surface  of  the  convolutions,  the  very  free  distri- 
bution of  the  capillaries  among  the  numerous  "  cells  "  and 
extremely  delicate  nerve-fibres,  the  large  and  direct  supply 
of  arterial  blood  just  fully  oxidized  freely  circulating  in  this 
most  extensive  layer  of  soft,  delicate,  cerebral  tissue,  so  rich 
in  nerve  cells,  the  central  part  of  which  consists  of  bioplasm 
or  living  matter — must  be  regarded  as  a  clear  indication  of 
very  active  disintegration  and  free  oxidation  and  the  im- 
mediate removal  of  the  products  of  chemical  change,  and 
of  an  equivalent  distribution  of  nutrient  matter  to  com- 
pensate for  the  necessary  loss  due  to  the  changes  consequent 
upon  cerebral  activity. 

To  compare  this  elaborate  arrangement  and  highly  complex 
structure  and  action  of  the  very  extensive  thin  layer  of  the 
cerebral  cortex  with  any  secreting  glandular  structure  would 
be  unjustifiable.  Between  nerve  and  gland  action  there  is 
no  analogy  whatever.  The  whole  nervous  system  of  organisms 
stands  alone  as  regards  development,  structure,  and  action 
in  living  nature,  and  is  not  comparable  with  any  other 
structure  or  arrangement  known. 

The  arrangement  of  the  "cells"  and  nerve-fibres  in,  as 
well  as  the  blood  distribution  to,  the  cortex  of  the  brain  in 
many  of  the  small  vertebrata— guinea-pig,  dog,  rat,  mouse, 
mole,  young  sparrow,  and  some  other  animals— seems  to  be 
on  similar  lines. 

The  highest  functions  of  the  nervous  system  of  man  seem 
to  be  limited  to  this  same  thin  "layer  "  of  the  soft  cerebral 
matter  of  the  cortex,  which,  as  before  remarked,  receives  a 
very  large  proportion  of  arterial  blood  as  compared  with  the 
supply  to  tissues  in  other  parts  of  the  body,  and  probably  a 
comparatively  larger  proportion  than  the  corresponding  part 
-of  the  brain  of  animals.  This  thin  layer  is  also  probably  the 
seat  of  that  wonderful  individual  power  of  self-improvement 
and  intellectual  advance  that  can  be  exercised  by  man 
alone,  during  very  many  years  of  his  active  life  ;  and  in  many 
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instances  this  power  continues  even  in  cases  in  which  other 
organs  may  have  been  undergoing  deterioration  in  structure 
and  action.  Moreover,  there  is  good  reason  for  believing 
that  if  the  action  of  these  "cells  "  of  the  cortex  of  the  brain 
is  only  exercised  steadily,  and  within  the  right  limits,  from 
youth  onwards,  mental  capacity  and  power  may  be  consider- 
ably improved  in  the  case  of  healthy  persons  who  strive  to 
advance  in  intellectual  power — the  privilege  of  man  alone. 


The  Minute  Structure  of  the  Cortex. 

The  thorough  study  of  the  minute  structure  of  this  part 
of  the  human  brain  is  one  of  the  most  important  branches  of 
scientific  investigation  into  the  structure  and  formation  of  the 
tissues,  and  the  nature  of  vital  action,  that  can  be  undertaken. 

The  angular  or  caudate  "  cells"  of  the  cortex  of  the  human 
brain  are,  I  believe,  the  anatomical  elements  upon  which  our 
consciousness,  will,  thought,  and  intellectual  action  alone 
depend,  and— as  was  determined  especially  by  the  conclusive 
observations  of  my  colleague.  Professor  Ferrier— the  asso- 
ciated movements  of  most  groups  of  the  voluntary  muscles. 

The  "  nerve-cells  "  of  the  cortex  vary  somewhat  in  size.  In 
an  area  of  the  thin  layer  of  this  part  of  the  human  brain, 
where  they  are  pretty  close  together,  there  would  be  many 
thousands  in  a  portion  the  hundredth  of  an  inch  square  and 
of  the  same  thickness,  but  in  the  brain  of  small  animals  and 
birds  these  "  cells"  would  be  many  times  more  numerous. 
The  "  cells  "  are  developed  in  groups  at  an  early  period  of 
embryonic  life,  each  group  being  composed  of  thousands  of 
"  cells "  or  units  concerned  in  thought,  will,  intellectual 
action,  and  movement  following  sensation. 

The  several  groups  of  "  cells"  probably  reach  their  fully 
developed  and  active  state  in  different  order,  as  the  organism 
advances  towards  maturity.  The  general  position,  as  well  as 
the  number  of  the  groups  of  these  vital  cerebral  units  is 
determmed  during  the  early  period  of  embryonic  develop 
ment  and  no  doubt  the  broad  characters,  size,  and  power  of 
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the  units  and  their  general  arrangement  are,  like  the  number 
of  anatomical  elements  and  the  general  size  of  various 
organs — and,  in  fact,  the  characters  of  the  whole  organism,  in- 
herited not  only  from  their  parents,  but  also  through 
more  distant  predecessors. 

These  particular  "  cells  "  I  cannot  but  regard  also  as 
stations  where  the  direction  in  which  many  of  very  fine 
nerve  fibres  connected  with  different  parts  of  the  organism 
run,  may  be  changed. 

The  whole  space  between  the  "  cells  "  and  their  branches 
in  the  cerebral  cortex  is  entirely  occupied  by  the  very  fine 
nerve-fibres  referred  to,  many  of  which  are  less  than 
l-5000th  of  an  inch  in  diameter.  They  cross  one  another  at 
various  angles,  and,  at  the  edge  of  many  fortunate  excessively 
thin  sections,  may  be  seen  very  distinctly.  The  extreme 
tenuity  of  many  of  them  at  the  frequent  points  of  inter- 
section and  decussation,  and  change  in  direction,  renders 
it  almost  impossible  to  trace  an  individual  fibre  for  more 
than  a  short  distance,  except  in  a  few  fortunate  specimens. 

It  is  the  Bioplasm  or  living  matter  connected  with  the 
nei-ve  "cells"  and  nerve-fibres— peripheral  as  well  as  central 
—from  which  both  "  cells  "  and  fibres  have  been  formed— that 
is  alone  active,  and  the  source  of  the  nerve  current.  The 
fibres  are  everywhere— passive,  moist,  conducting  threads  or 
cords,  which,  with  their  bioplasts,  constitute  complete 
circuits  for  the  conduction  of  the  nerve  current,  there  being 
no  break  or  interruption  anywhere— and,  as  I  venture  to 
think  was  long  ago  proved-no  nerve  "  end  "  or  "  end  organ." 

The  angular  or  caudate  "  cells,"  usually  having  three  or 
four  radiating  extensions  or  fibres,  are  characteristic  of  the 
cerebro-spinal  system  of  vertebrata,  and  are  concerned  in  the 
most  complex  combined  movements  of  man  and  animals. 
The  radiating  fibres  divide  and  subdivide  into  smaller 
branches  at  a  short  distance  from  the  body  of  the  "  cell,"  and 
these  undergo  further  division  and  subdivision  mto  those 
excessively  fine  nerve-fibres  which  occupy  the  intervals 
between  the  several  "  cells"  and,their  extensions. 
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In  the  broad  part  of  the  fibre,  which  is  in  fact  an  extension 
of  the  outer  part  of  the  "cell,"  I  have  seen  lines  very  distinct 
in  specimens  which  have  been  slowly  acted  upon  for  a  long 
time  by  weak  acetic  acid  in  the  preservative  fluid.  These 
lines  may  be  traced  from  each  diverging  fibre,  across  the 
outer  part  of  the  "  cell  "  into  the  other  fibres. 

The  arrangement  referred  to  can  be  studied  on  a  much 
larger  scale  in  a  large  "cell"  from  the  medulla  or  spinal 
cord  of  one  of  the  lower  animals. 

In  a  good  specimen  of  a  very  thin  longitudinal  section  of 
the  medulla  oblongata  of  a  dog,  some  very  large  cells  of  the 
kind,  and  thousands  of  the  finest  nerve-fibres,  are  unusually 
distinct.  The  lines  from  each  large  fibre  can  be  traced 
across  the  body  of  the  cell  between  the  "nucleus"  and  its 
external  surface.  In  fact,  from  each  fibre  connected  with 
the  cell  I  have  followed  one  of  the  three  or  more  lines  across 
it,  to  each  of  the  other  fibres.  I  venture  to  think  these  lines 
indicate  the  paths  of  the  nerve  currents,  as  they  traverse  the 
cell  and  change  the  direction  of  their  course.  In  this 
specimen  the  finest  nerve-fibres  are  visible  under  a  power  of 
500  diameters  and  upwards.  Individual  fibres  can  be 
followed  for  a  considerable  distance  in  this  specimen.  The 
arrangement  in  the  outer  part  of  the  caudate  cells  of  the 
cortex  of  the  brain  is  on  the  same  principle,  but  the  fibres 
being  stronger  in  the  medulla,  and  being  more  parallel  to 
one  another,  are  more  easily  followed.  Some  of  the  lines 
branch,  and  cross  over  or  under  others. 

The  thin  layer  of  the  surface  of  the  cortex  of  the  cerebral 
convolutions  is  the  most  delicate  and,  at  the  same  time,  the 
most  active  and  important  part  of  the  brain,  as  well  as 
being  that  part  of  the  nervous  system  which  is  most  easily 
deranged  in  its  action.  Think  of  the  soft  consistence  of  the 
tissue  and  its  immense  area,  extending  over  the  greater  part 
of  the  surface  of  the  brain.  Think  of  the  large  proportian 
of  water  indicative  of  the  activity  of  the  vital  and  other 
changes  occunlng  in  its  "  cells  "—the  wonderful  arrangement 
of  these  millions  of  physiological  units  with  their  numerous 
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delicate  fibres  by  which  instant  communication  with  many 
parts  of  the  body,  including  all  the  voluntary  muscular 
fibres,  is  maintained  in  a  direction  from  centre  to  periphery, 
as  well  as  from  periphery  to  centre.  Think  of  the  mannerin 
which  every  unit  or  "  cell "  and  its  conducting  nerve- fibres  are 
protected  from  injury  and  from  sudden  jars,  and  the  support 
which  every  "  cell  "  and  fibre  receives,  from  being  surrounded 
by  fluid,  which  is  constantly  being  changed. 

To  enable  us  to  form  an  accurate  conception  of  the  wonder- 
ful structure  and  arrangement  of  the  living  matter  of  this, 
the  highest  and  the  most  elaborate  part  of  the  human  body, 
as  regards  its  origin,  development,  formation,  action,  and 
power,  we  must  multiply  the  minute  and  limited  mental 
picture  of  a  few  "  cells  "  or  units  by  millions.    Were  this 
possible,  our  idea  would  then  only  very  imperfectly  com- 
pare  with  the  reality  in  any  particular.    We  should  have  to 
think  of  the  long  period  during  which  the  arrangement  is 
kept  in  active  working  order  during  its  waking  and  sleeping 
state,  and  to  consider  the  wonderful  power  which  each  man 
through  it  possesses  and  knows  that  he  possesses — the  capacity 
of    improving   his    0'^•n   intelligence,  and  of   greatly  in- 
creasing his  intellectual  jjower  by  self -training,  which  is  more 
advantageous  than  any  educational  system  that  has  yet  been 
adopted  ;  for  man's  power  of  self -education,  self-improvement 
and  culture,  is  almost  unlimited,  and  may  be  retained  in 
health  even  in  old  age. 

Nor  must  we  forget  to  note  some  broad  general  points  of 
great  interest  with  regard  to  the  protection  of  this  most 
important  part  of  the  brain :  the  great  strength  and  com- 
plete aess  and  power  of  resistance  of  the  bony  case  in  which 
the  oigan  is  enclosed  on  all  sides,  the  provision  for  its 
gradual  growth  and  increase  in  all  its  dimensions  during  the 
long  period  extending  from  birth  to  adolescence,  and  in 
man  probably  even  during  early  maturity— facts  well 
known  to,  and  taught  by,  successive  anatomical  teachers  in 
European  schools  for  the  last  two  centuries.  Note  also  the 
■manner  in  which  the  immense  area  of  the  surface  layer  of  the 
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convolutions,  which  is,  as  it  were,  so  folded  as  to  occupy  the 
least  po -sible  space  and  to  expose  the  smallest  portion  of  the 
extensive  sui-face  of  the  convolutions  to  shock  and  possible 
injury  from  sudden  changes  in  temperature  and  other 
accidental  circumstances  to  which  such  a  delicate  structure 
is  necessarily  exposed.  Think,  too,  of  the  arrangement  for 
the  equalization  of  the  force  of  the  free  circulation  of  the 
blood,  its  distribution  immediately  after  free  oxygenation, 
its  rapid  passage  through  arterioles  of  regulated  diameter  to  an 
amazing  capillary  system,  and  the  quick  delivery  of  the 
now  venous  blood  to  the  large  veins  and  sinuses,  insuring  its 
quick  return  to  the  right  side  of  the  heart.  Does  not  all  this 
point  to  free  action,  the  need  of  nutrition,  free  oxidation, 
and  rapid  removal  of  the  products  necessarily  resulting  from 
the  vital  activity  of  an  immense  extent  of  a  highly  complex 
organ  of  great  delicacy  of  structure  ?  All  the  requirements 
seem  to  have  been  foreseen  and  prepared  for  from  the  earliest 
period  of  embryonic  life,  and  only  to  be  accounted  for  by 
admitting  the  existence  and  operation  of  powers  of  a  peculiar 
order,  of  which  not  an  indication  has  yet  been  discovered 
in  the  non-living  world. 

The  living  matter  and  the  formed  matter  of  the  caudate 
nerve-cells  of  the  cortex. — Around  the  bioplasm  or  living 
matter  of  the  "  cell,"  and  constituting  its  outer  part,  usually 
called  the  "  cell  wall,"  is  the  formed  matter  which,  during 
the  life  of  the  bioplasm,  is  continuous  with  it,  gradually 
taking  the  form  and  character  of  very  delicate  nerve-fibres, 
some  of  which  as  they  pass  away  from  the  "  cell "  divide  and 
subdivide  into  the  fine  nerve-fibres  already  referred  to,  which 
occupy  the  spaces  between  the  small  cerebral  "  cells  "  of  the 
cortex  and  their  extensions  or  processes  (page  79).  Strands 
and  bundles  of  these  fine  nerve-fibres  at  length  run  parallel, 
and  may  be  traced  in  various  directions  to  different  parts  of 
the  cortex,  and  some  to  parts  of  the  brain  below  the  cortex, 
many  of  the  bundles  again  dividing,  the  subdivisions,  running 
with  other  compound  fibres  to  the  parts  below  and  the  spinal 
cord,  at  length  take  part  in  the  formation  of  the  trunks  of 
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dark-bordered  nerve  fibres,  so  -well  known  to  anatomists,  by 
which  uninterrupted  communication  between  the  "  cells  "  of 
the  cortex  of  the  brain  and  the  multitudes  of  very  delicate 
peripheral  nerve-fibres  distributed  to  sensitive  surfaces  in  all 
parts  of  the  body,  to  special  nerve  organs  as  well  as  to  the 
muscular  fibres  of  voluntary  muscle,  is  established  and 
maintained  as  long  as  healthy  life  lasts. 

The  caudate  nerve  "cells"  of  the  cortex  of  the  complete 
nervous  system  of  the  higher  animals  and  man  are  probably 
the  seat  of  origin  of  what  has  been  spoken  of  as  an 
"  impulse  "  arising  within  the  "  cell,"  and  conducted  from  it 
by  nerve-fibres,  which  are  distributed  to  the  muscular  fibres, 
which  by  the  nerve-current  are  caused  to  contract. 

But  is  not  the  "impulse"  which  originates  in  the  living 
matter  vital,  and  due  to  vital  movements  of  the  bioplasm,  in 
"consequence  of  which,  and  possibly  of  the  death  of  some  of 
the  living  molecules,  a  nerve-current  results  which,  trans- 
mitted by  the  conducting  fibres,  influences  the  living  particles 
of  the  ultimate  peripheral  nerve-fibres  distributed  to  the 
elementary  fibres  of  the  muscle,  causing  their  contraction  1 
In  the  opposite  direction  an  external  physical  impulse  would 
aflfect  the  bioplasm  of  the  ultimate  ramifications  of  the 
afferent  or  sensitive  nerves,  giving  rise  to  a  current  which 
would  be  transmitted  to  certain  groups  of  the  caudate  cells 
constituting  a  nerve  centre.    Neither  the  structures  nor  the 
bioplasm  concerned,  or  the  movements  of  the  living  matter, 
or  the  changes  caused  in  it,  are  comparable  with  those 
which    occur    in    any   mechanical   contrivance,  engine, 
electrical  machine,  or  other  mechanism  known,  or  that  can 
be  designed  or  made  by  man.    All  power,  all  action,  ceases 
the  instant  the  living  matter  dies,  and  no  possibility  of  its 
restoration  to  the  matter  has  yet  been  suggested. 

Impressions,  movements,  and  vibrations  from  without,  are 
received  only  by  the  living  matter  of  peripheral  nerve-fibres  ; 
and  by  the  change  produced  in  it,  nerve-currents  would  be 
developed  and  carried  by  the  fibres  to  the  "cells"  of  the 
centres  with  which  they  are  connected.  Currents  m  the 


87 


opposite  direction,  as  already  suggested,  arise  from  internal 
riteZ  changes  in  the  "cells,"  and  are  conducted  by  nerve- 
fibres  to  the  bioplasts  of  the  fine  nerve-fibres  distributed  to  the 
individual  muscular  fibres,  the  contraction  of  which  is 
desired.  In  other  cases,  heat,  light,  or  electricity  may  be 
evolved,  as  the  consequence  of  the  nerve-current  influencing 
the  bioplasm  of  the  structures  of  the  special  organs.  The 
mandate  of  the  wiU,  the  will  itself,  is,  I  think,  a  vital  move- 
ment or  movements  of  the  substance  of  the  bioplasm  of  some 
of  the  caudate  nerve-cells  of  the  cortex  of  the  cerebral  con- 
volutions. 

As  to  the  action  of  external  impressions,  vibrations, 
impulses,  and  movements  of  every  kind— for  example,  on 
the  peripheral  nerve-fibres  distributed  to  the  skin  or  to  organs 
connected  with  the  surface— the  influence,  I  believe,  is  exerted 
not  directly  on  the  delicate  nerve-thread  or  fibre,  but 
invariably  on  the  numerous  bioplasts  or  particles  of  living 
matter  connected  with  it,  as  in  all  peripheral  nerve-fibres. 
By  the  resulting  vital  movements  of  the  living  matter, 
changes  occur  which  lead  to  the  setting  free  of  the  nerve- 
current  and  its  conduction  by  the  nerve-fibres,  which,  after 
their  long  course,  reach  the  nerve-cell  of  the  cortex  of  the 
brain  affecting  the  living  matter  of  a  particular  group  of  cells. 

This  view  is  advanced  as  a  possible  explanation  of  the  facts 
quite  consistent  with  the  structural  arrangement  and 
particles  of  living  matter  concerned,  and,  I  hope,  will  be 
thought  worthy  of  a  place  among  the  "  working  hypotheses  " 
advanced  as  a  possible  solution  of  a  highly  complex  problem 
which  has  not  yet  been  adequately  accounted  for,  or  physically 
explained. 

It  is  difficult  even  for  one  who  has  been  constantly  studying 
the  tissues  and  organs  of  various  living  organisms  to  realise 
the  minuteness  and  the  extraordinary  number  of  the  active 
living  particles  of  bioplasm,  say,  in  an  area  about  the 
hundredth  of  an  inch  square  and  of  the  same  thickness,  in 
such  a  texture  as  the  superficial  layer  of  the  cerebral  cortex 
of  man.    It  is  only  by  carefully  and  frequently  studying  a 
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well-prepared  specimen  of  excessive  tenuity,  by  often 
thinking  over  the  facts  observed,  and  by  endeavouring  to 
form  a  mental  picture  of  the  arrangement  as  it  would  appear 
during  life  and  action,  with  the  blood  freely  circulating  in  all 
the  capillaries,  and  fluid  exuding  through  thin  walls,  that 
one  gradually  succeeds  in  appreciating  the  many  points  of 
wonderful  detail,  and  begins  to  understand  the  action  of  the 
"cell  "  in  mental  operations,  and  the  important  part  it  plays 
in  effecting  the  complex  voluntary  muscular  movements  of 
the  body. 

The  minuteness  of  the  individual  particles  of  living  matter 
is  characteristic  not  only  of  those  in  the  brain,  but  of  all 
those  in  man  and  the  higher  animals.  Where  great  strength, 
quick  action,  immediate  response  to  the  will  by  rapid 
muscular  movements  are  required,  the  object  is  not  attained 
by  one  single,  separate  organ  of  uniform  structure  and 
arrangement  throughout,  but  always  by  thousands  and  tens 
of  thousands  of  separate  "  cells  or  anatomical  units,"  each 
"cell"  having  its  particle  of  bioplasm,  one  or  a  few  of 
which  could  effect  little  or  nothing,  while  the  united  power 
of  a  group — all  the  individual  units  acting  together  at  the 
some  moment — is  surprising ;  and  when  it  is  remembered  that 
all  the  tissues  and  living  particles  concerned  are  soft  and 
moist,  and  very  easily  destroyed,  it  must  be  obvious  that  the 
arrangement  is  not  comparable  with  anything  known  or 
likely  to  be  discovered  in  the  non-living  material  world.  Not 
only  so,  but  the  arrangement  which  we  study  and  investigate 
is  the  only  means  in  nature  by  which  steady,  uniform, 
pretty  regular  working  power,  and  retained  without  impair- 
ment, during  a  long  period,  with  hardly  perceptible  wear  and 
tear,  could  be  provided. 

Let  us  think  over  the  many  points  of  detail  in  the  hope  of 
being  able  to  form  an  opinion  as  to  the  action  of  each  "  cell " 
in  mental  work,  and  the  nature  of  the  phenomena  when  a 
muscular  movement  is  about  to  be  executed.  The  growing 
active  part  of  the  substance  of  the  "cell "  is  the  living  matter 
in  the  central  part ;  and  probably  in  those  "  cells,"  or  groups 
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of  cells  which  are  most  actively  engaged,  the  living  mattei- 
would  be  in  larger  proportion  than  in  those  "  cells"  which 
were  but  little  employed.  The  first  would  be  the  seat  of  the 
frequent  production  of  new  living  particles,  the  ppner  of 
which  might  exceed  that  of  the  living  matter  they  replaced. 
Therefore  I  think  it  probable  that  advance  in  intellectual 
capacity  may  be  accounted  for  by  the  frequent  action  of  the 
"cell"  leading  to  the  production  of  new  living  matter 
that  takes  the  place  of  older  particles  which  have  died 
and  undergone  disintegration,  the  products  of  which  are 
removed.  May  I  venture,  in  connexion  with  these  views,  to 
suggest  that  memory  may  perhaps  be  explained  by  supposing 
that  some  of  the  fibres  at  the  point  where  they  leave  the 
"  cell  "  have  been  rendered  better,  as  well  as  more  lasting, 
conductors  than  others,  by  receiving  a  larger  share  of  formed 
matter  than  the  majority  ? 

As  to  the  nature  of  the  nerve-current,  there  may  be  much 
difEerence  of  view,  but  as  to  the  course  it  takes,  the  general 
nature  of  the  moist  conducting  fibres,  and  the  manner  in 
which  they  have  been  formed,  there  can  be  little  doubt  in 
the  minds  of  observers  who  have  studied  the  arrangement 
and  development  of  the  ultimate  network  of  nerve-fibres  and 
their  bioplasts,  for  example,  in  the  growing  frog,  or  in  the 
more  beautiful  specimens  to  be  obtained  from  the  little  hyla 
viridis. 

The  views  I  have  ventured  to  bring  under  the  reader's 
notice  on  the  nature,  formation,  and  action  of  these  remark- 
able "  cells"  or  anatomical  units  of  the  cortex  of  the  con- 
volutions of  the  brain  are,  perhaps,  worthy  of  consideration 
and  discussion  ;  but  although  most  of  my  conclusions  are 
based  on  what  I  have  myself  seen  and  studied  and  thought 
over  during  many  years,  some  are  advanced  as  mere  sugges- 
tions, and  these  probably  will  not  be  found  quite  in  accord 
with  the  general  scientific  opinion  of  our  time.  That  the 
"  cells  "are  the  seat  of  consciousness,  thought,  intellectual 
action,  and  the  operation  of  the  will,  there  can,  I  think,  be 
no  doubt— and  since  the  convincing  evidence  advanced  by 
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Ferrier  there  can  be  no  question  that  they  are  also  intimately 
concerned  in  the  performance  of  voluntary  muscular  move- 
ments. In  parts  of  this  extensive  layer  of  the  surface  of  the 
convolutions  is  certainly  seated  the  power  of  effecting  and 
regulating  combined  movements  of  the  limbs  and  some  other 
parts.  The  delicate  and  highly  complex  actions  required  in 
the  production  and  •modulation  of  voice-sounds,  the  forma- 
tion of  signs  and  words,  and  for  the  expression  of  ideas  and 
thoughts  on  subjects  in  regions  of  thought  which  belong  to 
man  alone,  have  also  their  seat  of  origin  in  the  bioplasm  of 
these  caudate  cells^of  the  cortex — the  action  being  purely 
vital,  and  not  comparable  with  any  other  process  or  order  of 
phenomena.  I  have  pored  over  the  structure  and  arrange- 
ment of  these  "  cells  "  and  their  fibres,  for  hours  together,  in 
an  excessively  thin  section  of  the  cortex  under  a  magnifying 
power  of  five  or  six  hundred  diameters,  and  feel  sure  that  if 
other  observers  would  adopt  similar  methods  of  preparation, 
they  would  obtain  new  evidence  in  support  of  the  views  I 
have  advanced. 

Absolute  distinction  between  the  vital  and  physical,  as 
regards  all  nerve-action.  — Not  a  voluntary  movement  is  per- 
formed, not  a  word  uttered,  or  a  note  evoked  from  any 
instrument,  sung,  or  whistled,  which  is  not  first  prepared  for 
and  arranged  by  vital  action  of  the  bioplasm  of  the  "  cells  " 
of  the  cortex  of  the  brain.  A  similar  remark  applies  to  the 
voice-sounds  of  animals. 

There  is  no  "  mechanism  "  to  be  discovered,  no 
mechanical  action  concerned  in  nerve  phenomena  ;  all  is  due 
to  vital  action.  If  an  instrument  could  be  made  to  play  of 
itself  and  wind  itself  up,  some  likeness  might  be  suggested 
between  cerebral  and  mechanical  action.  Or,  if  the  brain- 
cells  could  be  made  to  act  after  death  as  they  had  acted 
during  life,  some  comparison  might  be  thought  reasonable 
between  cerebral  structure  and  machinery;  but  when  the 
living  matter  dies,  there  is  an  end  of  cerebral  action,  and  it 
cannot  be  restored.  The  difference,  therefore,  between  vital 
and  physical  is  absolute. 
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Not  only  do  I  maintain  that  all  mental  action  and  con- 
sciousness are  vital,  but  that  all  nerve-action  in  the  lower 
animals  is  also  vital,  and  not  physical,  chemical,  or 
mechanical.  In  case  the  reader  who  has  committed  himself 
to  physical  doctrines  of  life  should  feel  inclined  to  remark, 
"The  very  arrangements  you  describe  would  seem  to  be 
indicative  of  mechanical  action  "—let  me  again  call  attention 
to  the  fact  that  the  most  minute  and  delicate  of  the  nerve- 
fibres,  like  the  rest,  were  formed  ly  living  matter,  and  that 
every  one  of  them  just  before  its  formation  was  living 
structureless  matter.  From  the  beginning  to  the  completion 
of  nerve-formation  there  is  no  evidence  whatever  of 
mechanical  change,  nor  is  there  any  constructive  process  or 
mechanical  operation  we  know  of  that  is  in  any  way  com- 
parable with  the  formation  of  a  nerve-fibre,  which  came  from 
matter  consisting  principally  of  water,  and  which,  from  the 
beginning  to  the  end  of  existence,  is  moist.  It  would  cease 
to  act  as  a  conductor  of  the  nerve  current  if  its  moisture 
were  even  partly  removed. 

The  poet,  the  artist,  the  actor,  the  man  of  science, 
philosophy,  and  religion,  the  man  of  strength  of  mind  and  of 
body,  he  who  excels  in  mechanical  skill,  in  design  and 
its  execution,  is  entirely  dependent  upon  the  healthy  action 
and  the  integrity  of  the  living  matter  of  these  nerve  cells  and 
the  fibres  connected  with  them.  The  slightest  disturbance 
of  the  nutrition  of  the  living  matter  would  derange  or  inter- 
fere with  its  action.  A  change  in  the  composition  of  the 
blood,  or  the  accumulation  therein  of  substances  which 
ought  to  be  excreted,  would  soon  give  rise  to  unusual 
changes  and  perhaps  entirely  prevent  natural  action.  A 
little  alcohol  or  opium  or  the  active  principle  of  tobacco 
would  seriously  alter  the  usual  nerve  phenomena,  while  a 
very  small  amount  of  hydrocyanic  acid,  slrychine,  arsenic, 
and  many  other  ' '  poisonous  "  substances  in  the  blood  would 
kill  the  living  matter,  central  and  peripheral,  and  in  a  very 
short  time  would  occasion  the  death  of  the  whole  organism — 
the  living  matter  of  these  nerve  "cells"  of  the  cortex  being 
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the  most  delicate  and  most  susceptible  of  the  various  kinds 
of  living  matter  of  the  body.  By  the  action  of  his  nervous 
system  the  absolute  distinction  of  man  from  the  lower 
animals  is  established,  and  man  is  marked  off  from  all  other 
organisms. 

Just  as  during  the  early  period  of  development,  when  from 
the  living  matter  of  the  bioplasts  first  produced,  new  living 
particles  of  bioplasm  having  increased  power  emanate,  so  is 
it  conceivable  that,  as  mental  power  gradually  advances,  new 
particles  of  living  matter  advanced  in  power  may  be  evolved  in 
the  substance  of  the  bioplasm  which  already  exists  in  the 
"cells"  concerned— the  process  being  repeated  as  mental 
effort  succeeds  mental  effort. 

The  conclusions  I  have  arrived  at  with  regard  to  the 
constant  preparation  for  future  formation  of  structure  in  all 
the  tissues  and  organs  characteristic  of  living  nature,  when 
and  after  the  organism  has  reached  maturity,  apply  with 
much  greater  force  to  the  higher  parts  of  man's  nervous 
system  which  are  concerned  in  thought  and  gradually 
increasing  intellectual  power.  Of  the  continual  development 
of  new  living  matter  in  the  so-called  cells  of  the  cerebral 
cortex  in  healthy  persons,  I  have  no  doubt.  This  develop- 
ment, at  least  in  man,  of  new  living  matter  in  preparation 
for  future  mental  action,  advance  in  mental  power,  and  its 
progressive  improvement,  may  occur  long  after  the  period  of 
maturity  is  reached,  and  probably  even  after  the  decay  and 
degeneration  of  some  tissues  and  organs  have  commenced, 
and  in  some  cases  of  very  chronic  structural  disease  of 
important  organs,  as  well  as  in  advanced  age.  This  view  is 
supported  by  many  considerations  and  by  facts  arrived  at 
from  minute  investigations,  to  some  of  which  I  have  already 
adverted. 

It  is,  I  think,  probable  that  mental  action  is  associated 
with  the  death  of  a  minute  portion  of  the  bioplasm  of  the 
"brain-cells"  concerned,  the  products  resulting  from  action 
being  removed  as  in  other  cases,  and  their  place  supplied  by 
the  production  of  new  particles  through  the  supply  of  nutrient; 
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matter  dissolved  in  the  fluid  which  permeates  the  capillary 
walls  being  taken  up  by  the  bioplasm  during  sleep.  The 
slightest  mental  action  is,  in  fact,  the  vital  action  of  the 
bioplasm  of  numbers  of  these  "  cells  "  acting  in  concert  at 
the  same  moment.  The  concomitant  action,  perhaps, 
depending,  as  in  the  case  of  bioplasm  particles  of  other 
tissues,  upon  the  fact  that  all  were  developed  at  about  the 
same  period,  and  all  came  from  the  original  germ  particle  or 
particles  of  the  embryo. 

Every  voluntary  movement,  every  thought,  every  mental  act, 
€very  word  uttered,  is  determined  by  the  action  of  the  living 
matter  of  large  numbers  of  "  cells,"  and  the  nerve  currents 
which  are  transmitted  by  the  fibres  connected  with  them. 
Will  is  vital.  Every  combined  muscular  movement  is 
determined  in  the  nerve  centre  before  its  execution  is  possible. 
The  same  principle  extends  through  nature  in  the  case  of 
every  animal  that  possesses  a  nerve  centre,  and  nerves 
connected  with  it. 

During  the  vital  action  of  nerve  bioplasm,  a  minute  portion 
of  the  living  matter  no  doubt  ceases  to  live.  The  products 
resulting  from  its  death  are  oxydised  and  dissolved,  and  the 
solution  permeating  the  capillary  walls  is  carried  off  in 
the  blood  stream.  The  production  of  new  centres  of  living 
matter  in  those  which  exist  soon  makes  up  for  the  loss.  By 
the  changes  which  result  from  the  dearth  and  disintegration 
of  a  small  portion  of  bioplasm  a  nerve  current  is  set  free, 
and  caused  to  traverse  the  efferent  nerve-fibres  in  a  direction 
from  the  centre  to  the  periphery,  and  may  cause  contraction 
of  voluntary  muscular  fibres.  Thus  a  mental  action  may  be 
immediately  followed  by  muscular  movements.  On  the  other 
hand,  an  impression  or  impulse  from  without  would  cause 
changes  of  the  same  kind  in  the  peripheral  bioplasm  of  the 
nerve  networks  distributed  to  the  skin,  and  sensitive  organs 
connected  therewith,  and  the  production  and  transmission  of 
a  nerve-current  towards  the  nerve-centre — in  fact,  to  the 
"cells"  of  the  cortex,  in  consequence  of  which  the  mind 
becomes  cognizant  of  the  exact  locality  of  the  external 


94 


impression,  and  an  exercise  of  the  will  almost  synchronous 
with  the  movements  and  action  of  the  bioplasm  of  a  group 
or  groups  of  the  ' '  cells "  of  the  cortex  follows — the 
nerves  in  all  cases  forming  uninterrupted  circuits,  every  cell 
or  anatomical  elementary  part  having  at  least  two  fibres 
which  are  found  to  pass  away  in  opposite  directions  from  the 
"cell." 

It  is  indeed  difficult  to  understand  how  a  new  particle 
of  moist  mobile  living  matter  with  marvellous  power  can 
appear  as  a  new  centre,  especially  as  it  is  often  found  to  have 
acquired  in  the  process  altogether  higher  powers  than  those 
possessed  by  the  living  matter  in  which  it  arose.  But  that 
this  is  so  I  believe  to  be  certain.  In  fact,  it  is  the  only  con- 
clusion that  I  could  venture  to  propose  after  full  considera- 
tion of  many  facts  of  living  nature,  and  especially  the  growth 
and  multiplication  of  living  matter.  This  seems  to  be  a  true 
evolution  of  new  life  centres  in  the  very  substance  of  pre- 
existing living  matter.  This  process  is  not  comparable  with 
any  other  process  known  in  living  or  in  non-living  nature. 
We  cannot  understand  it,  but  neither  can  we  understand 
inheritance  of  special  vital  powers,  or  the  transmission  of 
many  qualities  from  parent  to  offspring,  not  only  in  the  case 
of  particular  structural  characters,  but  of  a  particular 
character  of  mind  and  mode  of  thought,  and  some  other 
powers  manifested  by  living  matter  alone.  I  must  therefore 
venture  to  maintain,  from  the  study  of  many  facts  and  con- 
siderations, that  there  is  a  sharp  line  of  distinction  separating 
all  matter  that  lives  from  every  state  of  matter  other  than 
the  state  of  life,  and  that  the  phenomena  referred  to  belong 
to  living  matter  only.  The  same  general  conclusions  and 
reasoning  apply  to  developmental  processes,  and  to  the  question 
of  the  production  of  those  parts  or  organs  which  are  destined 
to  serve  a  temporary  purpose  only,  and  are  to  be  succeeded  by 
the  development  of  organs  of  a  very  different  structiure,  to 
last  for  a  longer  period,  or  during  the  whole  of  life. 

Although  after  death  the  brain  soon  breaks  down  into  a 
mass  of  soft,  pulpy  matter  in  which  no  structure  is  demon- 
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strable,  and,  in  consequence  of  the  large  amount  of  water  it 
contains,  soon  becomes  decomposed,  I  have  found  that  in 
specimens  properly  prepared,  only  a  few  hours  after  death, 
a  thin  section  clearly  shows  the  highly  elaborate  arrange- 
ment of  the  very  minute  structural  elements  with  the  particles 
of  living  matter  by  which  they  were  formed,  and  which  con- 
stitute the  active  part  of  the  "  cell  "  in  operation  during  the 
whole  period  of  life.  The  philosopher  need  no  longer 
vaguely  regard  the  whole,  or  a  large  part,  of  the  brain  as  the 
seat  of  thought,  mind,  and  consciousness,  or  suppose  that 
any  small,  special  part  is  the  very  spot  in  which  resides  the 
power  of  directing,  or  harmonising,  or'grouping  the  actions  of 
the  several  parts  of  the  organ  concerned  in  cerebral  action,  or 
assume  that  there  is  some  special  directive  agency,  mental  or 
physical,  in  some  place  by  which  all  cerebral  action  is  evolved, 
governed,  and  regulated,  as  it  were,  from  one  centre.  The 
psychological  student  of  the  future  will  find  much  to  interest 
him  in  the  careful  microscopic  examination  of  the  minute 
"  cells"  of  the  cortex  and  their  bioplasm,  and  the  arrange- 
ment of  the  very  minute,  delicate  nerve-fihres  connected  with 
them.  The  physical  physiologist  need  not  search  any  longer 
for  the  seat  of  the  mechanism  of  the  mind  or  the  chemico- 
mechanical  laboratory  of  thought,  for  all  that  we  learn  from 
observation,  compels  us  to  acknowledge  the  absence  of  any  one 
single  particle,  unit  or  entity,  or  power  which  regulates, 
controls,  or  governs  from  one  spot  any  complex  nerve-action. 
On  the  other  hand,  it  is  by  the  consentaneous  action  of  a 
large  number  of  "  cells"  that  mental  action  and  voluntary 
movements  are  produced. 

To  trace  any  conclusive  indications  of  a  gradual  advance 
step  by  step  from  the  condition  of  the  anatomical  elements 
of  the  simpler  nerve  systems  to  those  of  the  higher  and  more 
complex,  characteristic  of  the  higher  animals  and  man,  is  at 
present  impossible.  The  bioplasm  particles  of  the  highest 
nervous  system  could  not  be  distinguished  from  those 
belonging  to  a  much  lower  one.  Nor  could  anyone  determine 
at  an  early  period  of  development  whether  a  comparatively 
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high  or  low  brain  structure  was  about  to  be  developed  from  a 
given  collection  of  particles  of  living  matter.  The  nervous 
system  of  many  insects,  as  regards  the  perfection,  rapidity, 
sensitiveness,  and  precision  of  its  action,  and  of  some  other 
qualities,  far  surpasses  that  of  many  of  the  higher  organisms. 

In  conclusion,  let  me  beg  the  reader's  attention  to  one  or 
two  general  matters  of  interest  in  reference  to  nerve-action 
in  man  and  the  higher  animals.  The  broad  division 
into  two  nerve  systems  has  to  be  considered — the  one 
that  never  rests,  never  sleeps,  and  is  in  action  during 
every  moment  of  life,  the  nerve- fibres  of  which  extend 
to  every  organ,  indeed,  to  every  little  artery  and  vein 
and  to  the  great  majority,  if  not  to  all  capillary  vessels. 
The  nerve  "  centres  "  of  this  part  of  the  nervous  system  are 
much  spread,  the  individual  cells  large,  constantly  undergoing 
vital  changes,  growing,  and  slowly  decaying  and  even 
wasting,  their  place  being  gradually  taken  by  younger  "  cells," 
which  are  developed  and  grow,  even  during  adult  life. 
This  is  certainly  so  in  the  frog,  and  is  almost  certain  as  regards 
other  vertebrata  and  man,  and  after  the  period  of  maturity 
has  been  reached. 

This  division  of  the  nervous  system  of  vertebrata  into  two 
distinct  portions  is  physiologically  accurate  and  exact,  and 
though  they  are  not  anatomically  distinct,  each  division  has 
its  separate  or  partly  separate  centres,  dift'eriug  in  position, 
structure,  mode  and  pe  od  of  growth,  and  in  vital  action. 
The  sub-division  is  nat  ral.  The  action  of  one  never  ceases 
during  life,  without  one  moment's  interruption,  cessation,  or 
rest  from  its  active  vital  functions.  Its  nutrition  and  growth 
in  health  take  place  during  its  action,  and  it  never  seems  to 
require  rest. 

On  the  other  hand,  the  highest  and  more  complex  portion 
of  the  nervous  system,  and  its  action  by  which  the  higher 
animals  and  man  are  marked  ofE  from  the  lower  and  simpler 
forms  of  life,  is  very  different  from  the  first  in  structure, 
growth,  and  action.  This  highest  of  all  structures,  and  its 
associated  living  matter,  must  not  only  have  rest,  but  a 
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period  of  rest  alternating  with   each  period  of  activity. 
Continuous  action,  if  forced  for  more  than  a  short  time, 
the  natural  longing  for  rest    having  been  experienced, 
may  result  in  disastrous  mental  disturbance,  and  at  length 
in  structural  changes  which  may  be  irreparable.    If  after 
exceptionally  prolonged  mental  exertion,   cessation  from 
intellectual  labour  is   not   submitted  to  for  a  suflScient 
period,  the    "cells"    may  never   recover  their  healthy 
state.     In    the  higher  vertebrata  the  need  for  regular 
periods  of  rest  is  marked,  but  in  man  it  is  imperative. 
Roughly,  we  seem  to  require  about  one-third  of  the  twenty- 
four  hours  for  sound  sleep,  if  the  two  remaining  thirds  are 
devoted  to  considerable  activity  of  mind  or  body ;  in  order 
that  the  bioplasm  used  up  during  action  may  be  restored  by 
nutrition,  and  the  substances  resulting  from  chemical  change 
may  be  dissolved  and  removed,  and  the  next  period  of  nerve 
activity  prepared  for. 

But  the  long  period  of  rest  of  the  cerebro-spinal  system 
during  each  period  of  twenty-four  hours  does  not  seem  to  be 
so  necessary  in  some  of  the  mammalia,  which  enjoy  an  annual 
period  of    complete,   or    nearly  complete,  cerebro-spinal 
inaction,  often  extending  over  several  months.    The  activity 
of  the  ganglionic  system  also  at  this  time  is  much  reduced. 
The  temperature  of  the  organism  falls  many  degrees,  and  the 
creature,  though  exceptionally  active  during  the  summer 
months,  is  reduced  to  inactivity.    In  some  cases  the  hyberna- 
tion is  not  perfect,  though  a  long  rest  is  necessary.    To  the 
physiologist,  one  of  the  most  wonderful  of  the  mammalia  is 
the  bat.    Everyone  who  studies  the  extremely  quick  and 
complex  movements  of  the  little  mammal  in  his  active  state, 
must  be  astonished  at  the  extraordinary  power  ho  displays  in 
guiding,  controlling,  and  modifying  the  rapid  movements  of 
his  wings  in  flight,  his  instantaneous  changes  in  direction, 
the  strength,  perfection,  and  precision  of  many  of  his  com- 
bined and  complicated  movements  as  he  alters  his  course  in 
order  to  seize  his  unfortunate  prey. 
And  in  advising  his  patient  who  is  suffering  from  an  over- 
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wrought  nervous  system,  the  physician  takes  a  lesson  from 
the  quiet  resting-time  of  the  bat,  and  enjoins  for  the 
sufferer  a  long  period  of  rest  from  excessive  intellectual 
and  physical  labour,  in  order  that  the  action  of  some  of  the 
groups  of  "  cells  "  of  the  cortex  of  the  brain  may  have  time  to 
recover  from  the  strain  they  have  undergone,  and  at  the 
same  time  considers,  how  best  the  interests  of  the  ever  active 
ganglionic  system  may  also  be  provided  for,  so  as  to  improve 
its  nutrition  and  to  lighten  for  a  time  its  incessant  active 
work. 

From  the  facts  ascertained  in  the  course  of  frequently 
repeated  investigations  of  the  minute  structure  of  the  cerebral 
cortex  of  the  brain,  and  the  peripheral  distribution  of  the 
finest  nerve-fibres  of  man  and  many  of  the  lower  vertebrata, 
the  following  inferences  seem  to  be  justified  : — 

1.  That  the  action  of  the  nerve-centres  and  of  the 
peripheral  nerves,  depends  upon  the  particles  of  the  living 
matter  invariably  connected  with  the  "cells"  and  "nerve- 
fibres,"  by  which  both  were  formed,  and  their  arrangement 
and  action  determined,  and  carried  onwards  from  the  germ 
to  maturity,  upon  which  same  living  particles  the  action 
and  integrity  of  every  part  of  the  nervous  system  are 
also  dependent  as  long  as  life  lasts. 

2.  That,  connected  with  the  particles  of  living  matter 
referred  to,  are  at  least  two  nerve-fibres  which  pursue 
opposite  directions  towards  the  periphery,  and  by  which 
uninterrupted  circuits  are  formed  without  an  "  end  "  or 
beginning  to  be  demonstrated  anywhere  in  animals  or  man. 
In  the  absence  of  particles  of  bioplasmallthenerveswould.be 
incapable  of  action,  and  if  these  waste  or  die,  or  are  the  seat 
of  morbid  changes,  the  fibres  suffer,  degenerate,  and  may 
disappear,  leaving  only  a  low  form  of  connective  tissue. 
Action  in  every  part  of  the  nervous  system  is  due  to  this 
living  matter  only,  the  vital  action  of  which  is  followed  by 
the  production  of  a  nerve  current. 

3  That  impressions  from  without,  produce  a  change  in  the 
bioplasts  of  the  peripheral  nerve-fibres,  followed  by  the  pro- 
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duction  of  a  nerve-current,  which,  transmitted  by  the  nerve- 
fibres,  gives  rise  to  changes  in  the  bioplasts  of  the  centre. 

4.  That  action  within  the  bioplasm  arises  from  vital  move- 
ments and  changes  in  the  "  cells  "  of  ganglia  and  nerve  centres, 
and  that  "  thought"  is,  in  fact,  the  vital  action  of  the  living 
matter  of  the  cells  of  the  cerebral  cortex. 

5.  All  the  hundreds  of  thousands  of  "  cells"  of  the  cortex 
have  been  derived  by  descent  from  the  bioplasm  particles  of 
the  living  germ,  from  which  also  the  characteristic  powers  of 
the  Bioplasm  manifested  when  the  formation  of  the  "cell" 
is  complete,  have  been  handed  down. 

No  one  who  has  studied  demonstrative  specimens  of  any 
part  of  any  nervous  system,  and  has  thought  over  some  of 
the  simplest  phenomena  of  his  own  nervous  system,  of  which 
he  has  experience  and  knowledge — no  one  who  has  seen  the 
finest  nerve-fibres  distributed  in  any  tissue  or  organ,  and  has 
thought  over  their  formation  and  development,  would  accept 
the  doctrine  that  formation  or  action  can  be  accounted  for 
by  physics  and  chemistry,  or  by  any  laws  of  matter  or  force, 
motion  or  energy.  The  influence  of  a  factor  of  a  nature 
other  than  physical— a  factor  not  to  be  demonstrated  or 
made  evident  by  any  physical  or  chemical  investigation — 
must  be  admitted. 


The  Material  Cosmos  -Infinite  Non- Living  Nature- 
Material  Laws  and  Properties— Atoms. 

As  regards  matter,  its  forms,  states,  properties,  and  com- 
ponents, where  is  the  limit  ?  The  laws  by  which  matter  and 
its  phenomena  are  regulated  and  governed  seem  to  be  im- 
mutable and  eternal ;  and  the  cessation,  disappearance,  or 
annihilation  of  matter,  inconceivable.  The  extent  of  the 
realm  of  the  operation  of  physical  law  is  unknowable. 
Infinite  seems  the  only  word  at  present  applicable  to  the 
material  universe. 

The  study  of  matter,  its  properties  and  behaviour  in  the 
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laboratory,  has  induced  many  physicists  and  chemists  to 
accept  the  conclusion  that  matter  consists  of  atoms  not 
further  divisible,  and  that  certain  atoms  of  different  kinds 
may  combine  and  constitute  the  different  forms  of  matter 
known. 

The  passive,  everlasting  nature  of  non-living  matter  con- 
trasts with  the  increasing,  evanescing  vital  movements  and 
other  changes  characteristic  of  every  kind  of  matter  as  long 
as  it  is  alive.  Some  authorities  have  attributed  the  properties 
of  different  substances  formed  by  living  organisms  to  the 
original  properties  of  their  component  atoms,  and  the  ex- 
planation of  the  forms,  dimensions,  and  properties  as  being 
well  within  the  domain  of  physics  and  physical  research. 

Particles  of  non-living  matter  tend,  of  their  own  accord, 
to  collect  and  aggregate  to  form  larger  particles,  and  these  to 
coalesce  and  give  rise  to  yet  larger  masses,  as  it  is  said,  by 
attracting  one  another — thus  obeying  the  law  of  gravitation. 
Non-living  matter  left  without  support,  or  not  somehow 
buoyed  up,  as  is  well  known,  falls  to  the  ground,  tending  in 
a  direction  towards  the  centre  of  the  earth. 

Particles  of  non-living  matter  tend  to  move,  to  gravitate, 
towards  other  non-living  particles ;  but  in  the  case  of  particles 
of  living  matter,  the  direction  of  movement,  vital  movement, 
is  the  very  opposite,  invariably /rowi  a  centre.  But  gravita- 
tion acts  on  the  formed  matter  of  all  organisms,  as  this  is  not 
living,  and  on  the  "  cell  wall  "  only,  this  not  being,  like  the 
bioplasm,  alive. 

Most  plants,  and  the  living  germs  of  seeds,  grow  upwards, 
in  spite  of  the  operation  of  the  law  of  gravitation,  and  not- 
withstanding the  large  amount  of  non-living  matter  which  is 
formed  and  gradually  accumulates  in  their  tissues.  The 
root  grows  in  the  opposite  direction,  but  its  downward 
progress  is  not  in  the  least  assisted  by  gravitation.  Living 
things  generally,  unless  the  weight  of  the  non-living  matter 
far  exceeds  that  of  the  living  matter,  are  not  under  the 
influence  of  gravitation.  It  is  the  accumulation  of  the  non- 
living matter  that  tends  to  drag  everything  towards  the  earth. 
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It  is  by  the  influence  of  the  vital  power  of  the  living  matter 
that  we  are  enabled  to  resist  the  physical  law  when  we  raise 
hand  or  foot.  By  the  same  means,  all  flying  organisms  are 
able  to  support  themselves  in  the  air,  and  even  to  overcome 
the  resistance  of  a  strong  wind. 

The  infinite  material  universe  consists  of  :— (1)  non-livinf/ 
everlasting  passive  matter,  characterised  by  physical  and 
chemical  changes,  and  governed  by  physical  laws,  and  (2) 
Hvinff,  manifesting  infinite  variety  of  power,  causing  diversity 
of  form  and  character,  infinitely  communicable,  and  acting 
independently  of  physical  law,  till  its  short-lived  vital  power 
ceases  in  death. 

Life,  vital  power,  as  far  as  can  be  ascertained,  is  limited 
to  an  infinitesimal  portion  of  the  only  life-world  known  to  us  ; 
and  as  long  as  life  exists  in  a  particle  of  matter,  physical 
law  is  in  abeyance.  After  their  death,  the  matter  of  things 
that  lived,  is  taken  up  by  other  forms  of  life,  and  the  matter 
resulting  from  the  death  of  these  by  others  ;  so  that  the 
matter  of  this  world  of  life  is  used  over  and  over  again  by 
life-power  of  different  kinds.  The  indestructibility  and  the 
permanence  of  matter  contrasts  remarkably  with  the  uncer- 
tainty of  life,  and  the  facility  with  which  it  may  cease  for 
ever,  at  any  moment  in  a  given  particle  of  matter  temporarily 
under  its  influence,  or,  on  the  other  hand,  may  increase  and 
advance,  passing  on  from  particle  of  living  matter  to  particle 
of  non-living  matter  from  age  to  age,  increasing,  multiplying 
exceedingly,  and  progressing  in  certain  lines  for  ages,  but 
ceasing  for  ever  in  others,  leaving  only  evidence  of  organisms 
that  have  been, — never  to  be  seen  again  in  living  form, — or 
organisms  like  them  to  be  restored ,  again  to  appear  on  our  earth . 

When  we  pass  from  non-living  to  living  matter,  we  enter  a 
new  and  distinct  world,  exhibiting  constant  activity  and 
changes  in  composition,  characters,  nature,  and  action, 
wholly  different  from  the  non-living ;  obeying  laws — if  laws  of 
life  there  be — of  a  very  different  order,  and  exhibiting  actions, 
tendencies,  and  nature,  absolutely  distinct  from  those  of  all 
known  forms  and  states  of  non-living  matter. 
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The  matter  of  the  material  world  is  everlasting  ;  the  Life 
of  the  living  world,  evanescent.  But  while  brief  life  lasts,  it 
governs,  controls,  directs,  and  overcomes  non-living  forces, 
properties,  and  tendencies  of  the  matter  it  has  caused  to  live. 
Life-power  is  invariably  associated  with  moisture,  but  non- 
living matter  in  many  of  its  states  and  combinations  is  quite 
destitute  of  a  trace.  Life-power  has  been  communicated  by 
living  particles  to  moist  non-living  matter,  since  the  first 
begirming  of  life,  and  this  is  the  only  way  in  which  life  can 
now  be  communicated  to  matter.  Vital  power  may  be  said 
to  be  infinite  in  "  potentiality,"  but  the  idea  of  life  beginning 
or  originating  in  a  chemical  or  physical  laboratory  is  surely 
outrageous.  It  is  utterly  opposed  to  facts  of  nature, 
absolutely  inconsistent  with  facts,  and  all  that  is  known  of 
living  matter,  as  well  as  contrary  to  the  results  of  thousands 
of  experiments,  and  the  best  thoughts  of  the  greatest 
thinkers  of  preceding  generations. 

The  Living  World— Infinite  Living  Nature- 
Infinite  Living  Power — no  Physical  Law — 
Living  Atoms  Impossible. 

When  people  speak  of  portions  of  the  living  body  of  man 
and  animals,  they  do  not  seem  to  be  aware  that  not  a  portion 
the  size  of  a  small  pin's  head,  and,  indeed,  much  smaller  than 
that,  can  be  removed,  much  the  larger  proportion  of  which 
is  not  living,  but  consists  of  formed  matter,  which  is  incapable 
of  growth,  formation,  or  any  vital  act  whatever. 

In  the  most  minute  speck  of  the  lowest,  simplest  form  of 
living  matter,  and  in  the  highest — for  instance,  in  that 
concerned  in  mental  action  of  man  himself— we  are  face  to 
face  with  infinite  life  power,  not  only  as  regards  the  pro- 
duction of  matter  exhibiting  forms,  qualities,  and  properties 
of  special  kinds,  not  to  be  imitated  or  produced  in  any  other 
way,  but,  for  the  time  it  lives,  manifesting  vital  movements  in 
all  directions,   inherent,  and  independent  of  all  external 
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a-ents  and  physical  and  chemical  action,  and  laws,  as  well 
as  being  uninfluenced  by  the  ordinary  properties  or  affinities 
of  material  particles^vital  power  of  unlimited  growth  and 
multiplication-vital  power    that    can  be  communicated 
to  non-living  matter,  which  is  thus  caused  to  live.    It  might 
be  inferred  that  uninterrupted  life  power  possesses  infini  e 
potentiality  of  spreading  and  animating  particle  after  particle 
of  matter  for  all  time.    But  at  any  moment  all  life  power 
might  cease.    What  becomes  of  the  power,  when  any  particu- 
lar living  particle  dies,  will  probably  never  be  discovered. 
The  power,  the  life-factor,  disappears.    That  it  is  not  con- 
verted into  any  mode  of  force  or  into  any  other  factor  seems 
to  me  certain.    When  Uving  matter  returns  to  the  non-living 
state,  the  atoms  of  matter  again  exhibit  their  material 
properties  as  before  the  matter  lived. .  The  immaterial  vital 
power  must  therefore  be  regarded  as  something  far  beyond, 
and  altogether  transcending,  and  in  nature  distinct  from,  any 
properties  of  matter  or  of  its  material  atoms. 

When  living  matter  is  to  increase,  as  by  vital  growth  in  any 
form  of  life,  the  so-called  nutrient  matter,  consisting  of  sub- 
stances containing  the  necessary  elements  in  the  right  pro- 
portions, is  in  perfect  solution  in  water.  In  the  case  of  a 
"cell," any  solid  particles  in  the  water  would  be  filtered  off 
from  the  fluid  as  it  permeated  the  "  cell  wall."  The  solution 
passing  into  the  very  substance  of  the  living  matter,  comes 
into  absolute  contact  with  matter  that  already  lives.  This 
imparts  to  the  new  matter  its  living  power,  and  without  loss. 
In  this  process  we  can  hardly  suppose  that  any  two  atoms  of 
matter  remain  separate,  all  probably  being  incorporated  with 
the  water  (?)  at  the  moment  the  matter  begins  to  live.  In 
this  way  only,  as  it  seems,  is  vital  power  conferred  upon  non- 
living matter. 

We  do  not  yet  know  what  is  the  smallest  percentage  gf 
solid  matter,  associated  with  water,  necessary  to  form 
bioplasm  or  living  matter.  Some  organisms  seem  to  consist 
of  water  with  a  mere  trace  of  solid  matter,  and  what  there  is 
seems  to  be  entirely  organic  matter.    Is  it  possible  that  the 
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simplest  hving  matter  may  be  composed  of  the  elementanr 
substances  necessary  to  form  water,  with  the  addition  of  only 
a  minute  proportion  of  Oxygen  and  Nitrogen  from  the  air 
and  of  Carbon  derived  from  the  Carbonic  acid  diffused 
through  air,  or  dissolved  in  water  ?  Could  living  matter  be 
formed  from  air  and  water  only  ? 

It  is,  I  think,  very  doubtful  whether  in  all  nature  there  is 
a  particle  of  living  matter  continuous  in  all  its  parts,  as  much 
as  the  one  five-hundredth  of  an  inch  in  length  and  diameter. 
Were  it  possible  to  see  into  the  substance  of  a  minute  portion 
of  a  particle  of  living  matter  just  at  the  moment  when  a  solu- 
tion of  a  suitable  kind  of  nutrient  matter  had  gained  access 
to  the  living  matter,  I  think  there  would  be  a  sudden  change, 
and  that  some  of  the  atoms,  if  atoms  there  be,  of  the  non- 
living matter  in  construction  would  be  found  to  suddenly 
separate  from  one  another  under  the  influence  of  the  vital 
power,  and  by  it  caused  to  be  immediately  rearranged  and 
placed  in  close  relations  to  one  another,  but  without  chemical 
combination  taking  place,  but  so  arranged  that  if  at  any 
moment  by  injury,  as  by  sudden  shock,  or  by  change  in 
temperature,  even  of  a  very  few  degrees  in  either  direction, 
life  was   caused   suddenly  to  cease,  a  definite  chemical 
compound,  perhaps  with  remarkable  structure  and  propertie-:, 
would  be  formed  ;  but  this,  which  was  actually  dead  matter, 
could  not  live  again  unless  perfectly  dissolved  in  water  and 
again  appropriated  and  transformed  by  living  matter. 

The  physicist  may,  perhaps,  be  about  to  isolate  lifeless 
atoms  from  living  matter— but  physiology  does  not  allow  us 
to  suppose  even  the  existence  of  such  a  material  particle  in 
living  matter.  In  the  constitution  of  living  matter  a  definite 
atom  seems  impossible.  A  living  atom,  consisting  of  one 
kind  of  matter  only — cannot  be ;  but  living  particles  exist 
which  have  been  living  and  growing  for  some  time  before 
they  were  large  enough  to  be  visible  under  the  highest 
magnifying  power ;  and  every  one  of  these  unquestionably 
consists  of  many  atoms.  The  removal  of  one  atom  would 
cause  the  death  of  the  living  particle. 
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Every  living  particle  is  in  constant  vital,  as  distinct  from 
physical,  movement,  and  in  every  part.  A  living  particle 
composed  of  but  one  chemical  substance  is  no  more  conceiv- 
able than  is  a  living  particle  destitute  of  water.  Before  any 
chemical  compound,  however  simple,  can  be  formed,  the 
living- matter  must  die. 

The  size  of  the  most  minute  particle  of  living  matter  that 
is  free  and  independent,  but  possessed  of  living  power,  can- 
not be  ascertained.  Not  even  the  dimensions  of  the  most 
minute  living  particle  capable  of  fertilising  the  unimpreg- 
nated  ovum  from  which  the  largest  or  most  minute  of 
complex  organisms,  say  an  elephant  or  the  smallest  insect, 
might  spring  has  yet  been  determined. 

Only  think  of  the  effects  of  a  slight  variation  of  no  more 
than  three  or  four  degrees  iu  the  internal  temperature  of  the 
body  of  one  of  the  higher  animals  or  man.  Think  of  the 
wonderful  and  highly  effective  arrangements  in  our  organism 
to  prevent  or  compensate  for  even  this  slight  variation. 
Think,  too,  of  the  immense  importance  in  the  case  of  man  of 
at  once  yielding  to  the  natural  inclination,  and  which  experi- 
ence has  proved  tends  to  prevent  further  and  dangerous 
increase  of  body-heat,  and  favours  the  return  to  the  healthy 
condition — rest;  external  warmth  to  encourage  perspiration, 
rest  to  the  stomach,  the  giving  of  liquids  to  dissolve  and 
facilitate  the  excretion  of  matters  that  require  to  be  excreted 
before  restoration  to  health  can  occur.  There  is  not  the 
faintest  analogy  between  the  operations  of  the  chemist  in  his 
laboratory  and  the  phenomena  which  occur  in  every  living 
particle  of  the  tissues  and  organs  of  a  living  organism. 

The  vital  action  of  every  living  particle,  from  the  very 
lowest  organism  in  creation  up  to  man  himself,  and  from  the 
first  moment  of  its  existence  to  the  last— each  one  of  its  move- 
ments, be  it  connected  with  will,  thought,  action,  or  chemical 
change,  is  associated  with  and  dependent  upon  change  in 
living  matter,  the  vital  power  of  which  is,  as  it  seems  to  me, 
infinite. 

As  1  have  before  remarked,  the  "cell,"  or  anatomical  unit. 


106 


is  composite,  consisting  partly  of  living  and  partly  of  non- 
living matter.  The  external,  very  thin,  often  invisible  layer 
(cell  "wall"),  even  when  of  extreme  tenuity,  acts  a  filter 
permeable  to  a  solution,  but  preventing  the  passage,  even  of 
very  minute  solid  particles,  into  the  living  matter.  This  cell 
wall  or  layer  of  formed  lifeless  matter  is  not  increased  by 
deposit  upon  its  outside  from  the  fluid  with  which  it  may  be 
surrounded,  but  by  matter  formed  on  the  surface  of  the  living 
matter  within.  In  many  cases,  thus  is  formed  a  very  thick 
"cell- wall,"  the  oldest  part  of  which  is  outside,  and  that 
most  recently  formed  is  on  its  inner  surface — every  "cell" 
differing  in  this  essential  particular  from  matter  deposited 
in  the  case  of  deposits,  aggregations,  stones,  and  crystals,  in 
which  the  matter  which  was  Jirst  deposited  is  always  inmost 
and  separated  furthest  from  the  surface  or  outside. 

Although  the  "cell,"  as  it  exists  in  some  textures,  may 
fairly  be  called  an  anatomical  unit,  there  are  in  all  depart- 
ments of  living  nature  many  instances  in  which  ihe  term 
would  be  incorrect,  in  which  the  adjacent  elementary  parts 
are  inseparable  as  units  from  one  another,  the  tissue 
appearing  as  a  framework  or  network  of  formed  matter,  each 
space  being  occupied  by  a  particle  of  bioplasm.  In  this  case 
the  several  particles  of  living  matter  were  at  first  close 
together,  the  formed  matter  being  produced  on  the  outer  part 
of  each,  as  in  all  other  cases,  and  accumulating  until  the 
appearance  so  familiar  in  some  vegetable  tissues  results. 

The  "cell,"  as  it  was  first  described,  is  an  exceptional 
body,  and  ideas  concerning  its  nature,  action,  and  structure 
have  been  repeatedly  changed  and  modified  time  after  time, 
up  to  the  last  meeting  of  the  British  Association,  and  it 
cannot  be  called  correctly  an  elementary  unit.  Part  is  alive 
and  part  lifeless,  from  its  first  appearance.  It  does  not 
increase  and  multiply  and  divide  as  a  whole,  for  it  is  only  the 
living  portion  that  can  grow,  increase,  or  form  even  the  so- 
called  "  cell  wall."  Think  of  the  infinitesimal  unit,  the  in- 
corporation of  many  elements,  and  invariably  associated 
with  matter,  the  removal  of  which  is  impossible  without 


107 


death.  A  living  atom  and  a  living  particle  of  pure  water 
are  things  impossible.  In  fact,  the  "cell,"  in  the  case  of 
man  and  the  higher  animals,  cannot  be  divided  without  the 
living  part  of  it  being  killed.  The  only  living  matter 
is  within  the  outer  part  the  so-called  "cell  wall,"  which 
does  not  live,  and  cannot  grow,  or  form,  or  increase.  A  few 
layers  of  uninjured  cells,  say  of  cuticle,  even  of  man,  may  be 
removed  and  transferred  to  another  organism,  and  live  and 
grow  and  be  nourished  on  a  carefully-prepared  surface  of  the 
body,  a  practice  of  the  greatest  importance  in  modern 
surgery,  and  of  interest  to  the  physiologist.  In  this  process 
it  is  the  uninjured  "cells"  only,  the  bioplasm  of  which 
retains  its  vitality,  and  from  which  new  growth  may  proceed 
in  its  new  situation  on  an  organism  different  from  that  which 
originally  produced  it. 

r 

Oxygen— Oxidation  not  a  life-giving  or  a  life-sup- 
porting PROCESS. 

Oxygen,  though  it  may  be  considered  the  most  important 
element  in  this  world,  and  perhaps  in  larger  amount  than 
all  the  rest  together,  is  scarcely  to  be  regarded  as  a  life-giver, 
or  even  as  a  life-supporter,  though  death  in  most  living 
things  would  result  if  it  were  withheld  for  a  very  short  time. 

In  some  of  the  advanced  physical  physiology  of  our  time 
one  may  now  and  then  come  across  a  suggestion  relating  to 
physics  and  chemistry,  that  indicates  how  hard  many  ancient 
physiological  doctrines  die,  and  how  long  conjectural  views 
about  life,  impossible  from  their  birth,  live.  A  question  of 
great  importance  is  the  relation  of  the  internal  heat  of  man 
and  the  higher  animals  to  combustion.  But  the  comparison 
with  an  internal  fire  and  the  passage  of  the  products  of  com- 
bustion up  the  human  windpipe  as  a  chimney,  has  perhaps 
at  last  been  given  up.  As  yet  our  views  concerning  the 
development  of  heat,  light,  and  electricity  in  moist  tissues, 
by  the  direct  influence  of  living  matter  or  bioplasm,  are  not 
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very  definite,  and  their  correlation  in  living  things  with 
modes  of  motion,  has  yet  to  be  made  clear,  while  the  part 
played  by  water  in  their  evolution,  which  must  be  important) 
has  not  yet  been  determined  with  certainty. 

The  absolute  necessity  of  oxygen  to  the  life  of  the  higher 
animals,  and  also  to  the  great  majority  of  the  lower  organisms, 
is  unquestionable,  but  is  it  accurate  to  call  it  a  giver  or 
supporter  of  life?  Is  it  not  more  probable  that  oxygen  unites 
with  some  of  the  products  resulting  from  vital  action  to  form 
substances  which  can  be  easily  removed  from  the  body  mixed 
either  with  air  or  water,  and  pei'haps  chemical  compounds 
quickly  and  easily  eliminated  by  particular  organs  developed 
for  the  purpose  1 

Oxidation  does  not  seem  to  be  very  active  during  the  early 
periods  of  development ;  necessary,  no  doubt,  it  is,  but 
scarcely  of  that  primary  and  immediate  importance  to  life 
that  it  is  when  the  organs  of  respiration  and  circulation  in 
man  and  the  higher  animals  are  fully  formed  and  active. 

Consider  the  early  stages  of  development  of  the  embryo  bird 
in  the  eggs.  Are  the  arrangements  for  oxidation  as  com- 
plete as  they  might  be,  if  in  the  developmental  process  a 
considerable  amount  of  oxygen  was  necessary  ?  The  debris 
resulting  in  the  developmental  and  tissue-forming  process  is 
in  this  case  so  small  that  little  respiration  seems  to  take  place. 
And  does  not  this  remark  apply  to  all  developmental  process 
in  nature?  It  is  the  conversion  of  matter,  the  construction, 
the  formation  of  tissues  and  organs,  that  is  so  remarkable  in 
the  embryo  bird— not  oxidation.  The  respiratory  organs 
are  only  beginning  to  be  developed  so  as  to  be  ready  for 
action  when  the  bird  is  about  to  emerge.  Little  respiration 
is  necessary  during  the  marvellous  vital  changes  ;  while 
for  the  chemical  processes  connected  with  the  conversion  of 
the  products  of  action  into  compounds  capable  of  being 
quickly  removed  from  the  organism,  either  in  the  expired  air 
or  in  solution  in  water,  there  is  little  demand.  Our  highly 
developed  respiratory  organs  are  rendered  necessary  for  the 
disintegration  and  removal  of  products  resulting  from  con- 


109 


tinuous  action— ia  fact,  products  of  decay,  and  not  for  form- 
ation and  tissue  production. 

The  Physicist,  not  wholly  content  with  having  at  his  dis- 
posal for  investigation  the  infinite  material  universe  and  all 
non-living  matter,  claims  for  physical  research  the  diverse 
properties,  tendencies,  and  composition  of  the  matter  of  the 
living  world — and  this,  before  his  physical  demonstrations  of 
the  non-living  and  its  properties  have  been  completed  ;  and 
his  knowledge  of  the  non-living  is  still  in  some  respects  im- 
perfect. Ere  he  begins  his  investigations  of  the  Life  world , 
he  declares  its  physical  and  chemical  nature,  claims  life  as 
an  eternal  property  of  matter,  or  a  consequence  of  its 
primitive  endowment — matter  as  the  seat  of  the  origin  of 
Life — that  life  which  for  a  short  time  controls,  directs, 
and  modifies  the  composition  of  matter,  separating  its  ele- 
ments, preparing  for,  and  causing  their  rearrangement.  At 
the  same  time,  bringing  about  changes  in  character  and 
nature  that  cannot  be  efiEected  in  any  other  manner — changes 
in  course  of  which  material  particles  not  only  are  made  to 
take  definite  predetermined  forms,  but  are  rendered  able  to 
transmit  their  powers  to  succeeding  material  particles — 
powers  which  it  may  be  truly' said  are  potentially  infinite. 

Our  predecessors  in  long  past  ages  acknowledged  infinity, 
although  their  knowledge  was  based  on  the  .heavenly  bodies 
only,  and  was  then  imperfect  indeed ,  as  compared  with  that 
now  general  and  easily  obtained  by  everyone.  Infinity — and 
in  studying  the  facts,  and  considering  the  factors  of  living 
nature,  what  other  conclusion  can  we  come  to  even  now  ?  Is 
there  one  living  organism  that  does  not  teach  this  universal 
lesson  ?  One  looks  anywhere  away  from  our  earth— lifeless 
infinity.  One  looks  into  any  plant,  animal,  "  cell,"  or  unit 
of  anatomists,  every  living  particle— infinity  of  life  with 
infinite  power  of  causing  to  live. 

For  more  than  fifty  years  have  many  scientific  contem- 
poraries felt  so  confident  of  the  adequacy  of  physics  to 
account  for  the  phenemona  of  life  and  growth,  and  every  kind 
of  vital  action,  that  facts  and  arguments  in  support  of  a 
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different  conclusion  have  been  ignored,  as  being  not 
worthy  of  criticism  or  attack.  The  physicist  having  im- 
plicit faith  in  Mr.  Herbert  Spencer's  doctrine  that  living 
growth  is  but  a  form  of  the  aggregation  or  deposition  of 
particles  of  matter,  supports  the  dogma  of  Linneus,  "  stones 
grow"  and  seems  not  aware  that  in  the  growth  of  livirg  matter 
the  new  material,  perfectly  dissolved  in  water,  passes  into  the 
very  substance  of  the  matter  already  alive,  while  in  the 
.stone,  the  crystal,  and  the  deposit,  the  new  matter  is  added  on 
the  outside  of  that  which  was  last  deposited.  To  this  day 
physics,  chemistry,  and  mechanics  are  held  to  account  for 
all  life  and  vital  action,  though  not  one  single  action  or  move- 
ment in  living  nature,  not  even  in  the  very  lowest  simplest 
forms  of  life,  has  been,  or  can  be,  thus  accounted  for. 

Physical  doctrines  of  life  have  long  enjoyed  the  advantage 
of  the  widest  publicity,  and  have  received  the  support  of 
many  scientific,  literary,  and  even  of  religious  men,  and  have 
been  spread  far  and  wide  by  well-known  journals  and  publica- 
tions in  this  country  and  abroad.  And  the  idea  of  the  exten- 
sion of  the  universal  operation  of  the  physical  forces  to  all 
things  living,  not  excluding  man,  his  "  machinery,"  his  mindi 
thoughts,  and  actions,  and  even  his  very  soul,  it  has  been 
affirmed,  is  not  beyond  the  range  of  the  operation  of  physics, 
chemistry,  and  mechanics. 

In  the  physical  laboratory,  and  also  in  the  living 
organism,  we  may  study  the  manifestation  of  motion,  heat, 
light,  and  electricity.  But  how  absolutely  different  are  the 
conditions  and  the  generating  arrangements !  In  the  life- 
world  there  is  no  physical  or  chemical  apparatus,  no 
machinery,  nothing  mechanical,  as  designed  or  made  by  man, 
no  furnaces  or  batteries,  no  wires,  no  metal,  no  combustion 
or  any  process  akin  to  it,  but  only  numerous  soft  tissues 
differing  much  in  structure  and  in  their  formation  and  action, 
not  to  be  made  or  imitated  by  us,  also  nerves  and  nerve- 
centres,  always  moist,  and  some  delicate  textures  consisting 
of  almost  pure  water.  In  vital  changes  there  are  no  mole- 
cules, and  vital  movement  in  living  matter  is  not  molecular. 
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There  is  not  a  living  particle  in  nature  that  does  not  suffer 
or  die  should  there  be  any  approach  to  dryness,  or  that  is  not 
adversely  influenced  by  changes  of  a  few  degrees  in  its 
temperature,  and  that  is  not  destroyed  long  before  the 
temperature  required  for  many  ordinary  chemical  operations 
is  reached.  But  has  it  not  been  authoritatively  asserted  that 
life  and  the  action  of  living  particles  are  due  to  molecular 
phenomena,  and  that  movement,  development,  growth,  the 
inheritance  and  transmission  of  special  vital  powers,  the 
formation  and  action  of  tissues,  unknown  and  unrepresented 
in  the  non-living  world,  are  nevertheless  governed,  con- 
trolled, and  regulated  by  eternal  unchangeable  physical  law, 
upon  which  also  their  origin  is  said  to  depend  ?  But  in  the 
living  world  there  is  nothing  like  the  operation  of  the  fixed, 
rigid,  unchangeable  laws  which  rule  non-living  matter 
throughout  the  non-living  cosmos.  In  the  living  world 
action  may  vary  in  either  direction  within  moderate  limits 
without  detriment  to  the  organism.  In  fact,  the  change 
may  be  corrected  or  compensated.  This  seems  to  be 
characteristic  of  the  whole  living  world.  In  this  allow- 
ance for  variation  in  temperature  and  change  in  external 
conditions,  rate  of  growth,  and  development,  there 
is  nothing  to  compare  with  the  rigid  exactness  of  material 
phenomena  and  physical  laws.  In  the  living  world  we 
discover  nothing  approaching  mathematical  accuracy.  There 
is  always  a  margin  for  variation  and  departure  from  the 
domination  of  hard  and  fast  rules. 

As  regards  the  likeness  of  things  of  the  living  world,  we 
often  remark— say,  that  the  leaves  of  a  tree  are  alike,  but 
nevertheless,  when  they  are  carefully  examined,  we  Ghd  'that 
no  two  are  exactly  alike.  The  same  remark  applies  to  the 
tissues  and  to  the  so-called  "  cells "  all  through  nature. 
Even  when  the  two  sides  of  an  organism  or  two  organs 
appear  to  be  perfectly  similar  and  symmetrical,  by  careful 
examination ,  many  slight  differences  will  always  be  discovered. 

It  is,  I  think,  unjustifiable  to  apply  the  atomic  theory  to 
living  matter,  for  the  matter  is  in  an  exceptional  state  for  the 
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time,  and  a  liv'mg  atom  of  anything  seems  impossible.  The 
idea  of  an  atom  of  any  single  element  being  alive  cannot 
be  entertained,  and  it  is  equally  impossible  to  imagine  a 
lifeless  compound  substance  in  a  living  state. 

General  observation  and  minute  microscopical  enquiry  in 
all  departments  of  living  nature  and  at  all  periods  of  the 
life  of  living  organisms,  high  and  low,  have  impressed  upon 
me  the  necessity  of  admitting  the  operation  of  vital  power 
at  all  times  in  the  whole  living  world,  involving  its  absolute 
separation  from  the  non-living  world,  and  from  every  known 
form  of  non-living  matter,  all  physical  and  chemical  action, 
including  every  form  or  mode  of  energy  yet  discovered. 

Life  and  vital  action  I  feel  compelled  to  regard  as  being 
due  to  a  power  which,  so  to  say,  is  purely  immaterial  in  its 
nature,  manifested  only  in  that  which  lives — ceasing,  but 
without  being  changed  or  converted  into  anything  else  at 
death.  This  alone  compels  us  to  assign  to  all  life  power  a 
place  by  itself.  This  vital  power  cannot  be  compared  with 
anything,  or  placed  in  a  category  with  any  other  force, 
power,  or  factor  yet  discovered  in  nature.  I  have  ventured 
to  speak  of  it  as  absolute,  as  characteristic  of,  and  belonging 
to,  all  life,  and  as  being  unknown,  except  by  the  results  of  its 
action  everywhere  in  the  life  world,  and  in  the  life  world  only. 

The  views  which  have  now  been  generally  entertained  and 
taught  during  many  years,  might  lead  some  to  think  that  there 
had  been  a  persistent  determination,  a  sort  of  universal 
agreement,  not  to  distinguish  the  living  from  the  lifeless  part 
of  us,  the  living  from  the  dead,  and  a  disinclination  to 
admit  that  by  far  the  greater  proportion  of  the  matter  of  any 
living  organism  at  any  one  moment,  is  lifeless. 

I  do  not  believe  that  anyone  trained  in  minute  scientific 
investigation ,  who  had  seen  and  thought  over  the  vital  move- 
ments of  any  kind  of  living  matter,  vegetable  or  animal,  or 
even  those  of  a  young  amceba  only,  and  who  was  also 
acquainted  with  the  structure  and  arrangement  of  the  cells 
of  the  cortex  of  the  human  brain,  and  had  reasoned  upon 
what  he  had  learnt  concerning  the  growth,  development,  and 
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action,  in  short,  the  vital  phenomena  o£  this  part  of  the 
nervous  system,  the  seat  of  mind,  could  believe  that  any 
change  from  the  very  beginning  of  life  to  the  occurrence 
of  death,  to  be  soon  followed  by  disintegration  of  the  matter 
which  was  alive  and  in  action,  could  be  due  to  actions  or  pro- 
cesses which  can  be  called  physical,  chemical,  mechanical, 
or  molecular,  or  to  any  agent  or  "factor"  belonging  to 
matter,  its  forces  and  properties. 

It  seems  time  that  these  fundamental  vital  questions 
should  be  fully  considered  and  discussed  in  England  from 
the  side  of  science,  in  the  hope  that  we  might  be  able  to 
agree  to  a  few  broad  principles  on  which  the  early  teaching 
of  the  young  should  henceforth  be  based. 

Is  there  one  who  has  thought  over  the  structure,  growth, 
and  action  of  the  several  parts  of  the  organism  of  a  child,  and 
who  reasons  from  the  facts  he  has  observed,  that  the  child 
mind  should  be  secularly  instructed  only,  that  the  education 
of  all  classes  of  children  should  be  conducted  on  principles 
with  no  reference  to  any  religious  idea,  and  that  lessons 
should  each  day  begin  and  be  completed  without  any  refer- 
ence to  Infinite  Power,  Wisdom,  and  Goodness,  without 
prayers,  or  any  reference  to  Almighty  Power,  thanks  to  God, 
or  any  recognition  or  acknowledgment  of  a  Creator  1 

Our  investigation  of  the  development  and  formation  of 

living  things,  as  they  are  at  this  time,  is  in  many  respects 

incomplete,  and  the  greatest  differences  of  opinion  on  the 

principles  of  their  production  and  action,  and  of  the  nature 

of  the  phenomena  common  to  them  all,  still  prevail.  Many 

look  forward  to  the  discovery  of  the  laws  of  life,  and  its 

origin  in  past  time,  and  feel  confident  of  the  close  relation  of 

life  to  non-living  matter  and  its  physical  properties.    Not  one 

well-known  class  of  living  creatures,  or  an  individual  living 

organism,  has  yet  been  adequately  studied  in  detail  from  its 

germ  stage  to  maturity,  and  through  life  to  its  death.    Is  it 

not  therefore  in  accordance  with  the  spirit  of  science  that  we 

should  devote  ourselves  to  the  more  thorough  and  minute 

investigation  of  living  things  as  they  are,  and  living  matter 
I 
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as  it  is,  and  postpone  for  a  season  the  further  consideration 
and  discussion  of  conjectural  speculations  concerning  the 
nature  and  origin  of  life  in  the  first  beginning  ? 

It  seems  to  me  probable  that  any  thoughtful  person  who 
was  acquainted  with  the  facts,  and  especially  if  he  had  seen 
various  structures  and  studied  their  gradual  formation,  and 
had  followed  developmental  changes  from  the  structureless 
living  matter  to  the  production  of  tissue — would  be  convinced 
that  each  successive  step  in  construction  had  been  anticipated, 
arranged,  and  prepared  for,  from  the  very  first,  as  if  the 
whole  series  of  phenomena  and  their  order  of  sequence,  had 
been  considered  and  determined  upon  from  the  first,  when 
no  structure  existed,  but  structureless  living  matter  only. 

The  vital  factor  concerned  in  all  life  is  of  infinite  power 
of  growth,  invisible,  not  to  be  isolated,  formed,  or  seen  or 
demonstrated.  It  belongs  to  the  order  of  unseen  powers,  an 
incorporeal  entity,  the  real  cause  of  all  vital  phenomena — an 
immaterial,  if  not  a  spiritual  agent. 

Notwithstanding  the  lessons  we  ought  to  have  learnt 
from  ancient  and  medieval  philosophy,  and  from  the  fate  of 
numerous  scientific  conjectures  advanced  by  enthusiasts  and 
soon  forgotten,  is  it  not  remarkable  that  many  modern 
thinkers  should  now  revive  ancient  science  doctrines,  and  ad- 
vocate ancient  modes  of  thought  concerning  the  nature 
and  origin  of  things  ?  Several  attempts  have  recently  been 
made  to  again  render  popular  the  doctrines  of  Epicurus  and 
Lucretius,  and  to  invent  hypotheses  founded  on  the  old 
atomic  views,  modernised  by  being  denominated  "  working," 
and  explanatory  of  changes  in  structure  which,  if  they 
took  place  at  all,  began  millions  of  years,  or  ages,  ago. 

Instead  of  attempting  to  consider  the  problem  of  the  origin 
of  life  from  this  purely  hypothetical  standpoint,  would  it  not 
have  been  more  rational  to  have  endeavoured  first  to  ascertain 
exactly  what  happens  to-dayi  during  the  life  cmd  growth  of 
some  common  form  of  living  matter,  while  it  actually  lives, 
and  moves,  and  acts,  and  forms  structure — and  precisely  what 
occurs  when  it  dies  ? 
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Vital  phenomena  which  characterise  all  forms  of  life,  how- 
ever low  and  simple  they  may  be,  are  of  the  same  general 
nature  as  those  which  are  constantly  occurring  in  ourselves. 
Should  we  not,  therefore,  discuss  and  endeavour  to  decide 
the  nature  and  causes  of  these  general  vital  changes,  before 
attempting  to  solve  abstract  questions  involved  in  the  con- 
sideration of  man's  first  appearance  on  earth,  and  trying  to 
fix  the  period  by  hazardous  conjectures  about  his  possible 
origin  from  lower  forms  of  life,  or  to  solve  that  other  abstruse 
and  difficult  problem — man's  present  precise  relation  to 
the  creatures  below  him  ? 

AH  efforts  to  establish  a  system  of  the  Science  and 
Philosophy  of  Life  on  a  physical  basis,  and  they  have  been 
legion ,  have  signally  failed,  and,  as  far  as  I  can  see,  are  bound 
to  fail.  Doctrines  which,  cursorily  examined,  seem  to  be  in 
accord  with  some  physical  facts  of  the  non-living,  break 
down  on  more  careful  study,  and  some  of  the  facts  advanced 
in  their  support  turn  out  to  have  been  fancies.  Statements 
put  forward  in  the  most  positive  language,  and  by  scientific 
men  of  repute,  who  have  for  a  time  almost  ruled  the  thought 
and  judgment  of  their  fellows,  have  been  proved  to  be 
founded  on  errors  of  observation  or  of  interpretation,  and 
after  a  time,  as  was  also  the  case  in  ancient  times,  new 
authorities  having  displaced  their  predecessors,  soon  suffer 
the  same  fate.  And,  but  for  the  excellence  of  historv  we 
should  not  now  be  acquainted  even  with  the  names  of  some 
of  the  most  celebrated  men  of  their  time.  In  our  own  day 
new  hypotheses  are  continually  being  popularised  and  for- 
gotten ;  and  it  is  probable  that  in  a  few  years  the  doctrines  of 
physical  life  now  accepted,  will  be  abandoned  by  all  scientific 
workers  and  thinkers. 

Science  and  Philosophy  both  include  vital  as  well  as 
physical  questions  of  high  interest.  On  both  physical  science 
and  physical  philosophy,  limitations  ought  long  ago  to  have 
been  imposed,  and  many  conjectural  propositions,  obviously 
contrary  to  the  spirit  of  science  and  reason,  ought  to  have 
been  examined  and  subjected  to  careful  critical  examination, 
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instead  of  being  immediately  popularised  and  spread  far  and 
wide,  as  if  they  had  been  proved  to  be  scientifically  correct. 

I  believe  that  modern  scientific  investigation  of  life 
phenomena,  will  not  only  justify,  but  conduct  us  towards  a 
religious  view  of  nature.  Constantly  increasing  minute 
investigation,  and  the  accumulation  of  new  knowledge  of 
growth  and  structure-formation,  the  action  of  ordinary 
living  things  at  different  periods  of  their  life,  and  the  care- 
ful study  of  the  minute  changes  which  take  place  in  the 
stmctureless  living  germ,  from  its  very  beginning  onwards, 
from  early  youth  to  maturity,  and  from  old  age  to  death, 
will  enable  us  to  contemplate  man  from  a  new  point  of  view, 
not  only  as  to  his  development  and  growth,  and  the  formation 
of  the  tissues  and  organs  of  his  body,  but  also  as  regards  the 
advance  and  improvement  of  his  mind  by  efforts  of  his  own 
will,  a  power  possessed  by  man  only.  This  last  wonderful 
power  with  which  man,  alone  of  all  living  creatures,  has  been 
endowed,  has  indeed  puzzled  the  physical  and  chemical 
philosophers,  as  well  as  all  agnostics,  materialists,  and  free- 
thinkers, and  but  too  often  has  been  ignored  by  "progres- 
sives" in  general. 

It  is  just  in  this  part  of  the  enquiry  that  many  of  the 
facts  ascertained  by  minute  microscopical  research,  extend- 
ing over  a  considerable  period,  and  in  manydifferent  sections 
of  the  field  of  living  nature,  justify  us  in  carrying  some 
scientific  generalisations  still  further,  and  in  giving  a  more 
confident  expression  of  opinion  on  the  life  problem,  than  was 
admissible  before  the  middle  of  the  last  century,  and  par- 
ticularly as  regards  the  direct  bearing  of  minute  observation 
on  structure- formation,  and  research  on  vital  movements  of 
living  matter,  and  on  religious  thought  considered  from  a 
scientific  standpoint.  In  all  such  minute  investigation  of 
living  things  we  are  soon  face  to  face  with  facts  which  it  is 
impossible  to  explain  by  physics  and  chemistry,  and  we  are 
compelled  to  look  for  a  non-physical  explanation  in  the 
factor  vitality  or  life-power,  which  does  not  belong  to  the 
physical  order  of  things.    By  no  physical  investigation  can 
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life  power  be  identified.  But  to  insist  that  therefore  its 
existence  must  be  mythical,  is  most  unreasonable,  because 
in  the  whole  living  world  there  is  not  one  instance  of  life, 
development,  growth,  or  vital  action  that  has  been,  or  can 
be,  accounted  for,  without  admitting  the  existence  of  vital 
power,  transmissible  by  every  living  particle  to  its  descendants 
without  loss.  In  the  present  state  of  knowledge,  to  teach 
students  that  any  kind  of  .life  depends  upon  physical  changes, 
or  that  any  vital  change  is  physical,  and  will  ere  long  be 
imitated  or  actually  effected  in  the  laboratory,  is  surely  at 
this  time  wholly  unjustifiable. 

The  past  fifty  years  of  the  study  of  the  minute  changes 
occurring  during  the  development  and  formation  of  all 
tissues,  and  the  investigation  of  the  actual  matter  upon 
which  vital  action  in  all  nature  alone  depends,  has  forced 
upon  one  the  conviction,  which  has  been  gaining  strength 
from  many  other  points  of  view,  that  by  scientific  evidence 
only,  he  who  reasons  impartially  concerning  the  changes  and 
structural  characteristics  of  living  nature,  must  believe  not 
only  in  Providence,  but  in  the  Living  God,  and  in  a  realm  of 
life  on  our  earth,  above  and  beyond  the  infinite  realm  of 
lifeless  matter  and  all  its  properties,  and  all  unchangeable 
physical  law  by  which  life  can  be  instantly  destroyed,  but 
which  through  the  ages  has  been,  is,  and  will  ever  be, 
powerless  as  regards  the  origin,  design,  creation,  and  support 
of  any  form  of  life  under  any  conditions. 

During  the  period  above  referred  to,  doctrines  the  very  oppo- 
site of  views  formerly  accepted  and  taught  before  1860,  which 
are  quite  incompatible  with  those  which  have  been,  and,  in- 
deed are  still,  in  the  ascendant.  Nor  is  it  in  science  only  that 
physical  doctrines  of  life  and  thought  prevail,  and  have  been 
spread.  Many,  earnestly  devoted  to  various  religious  doctrines, 
have  accepted  physical  theories  of  life,  and  not  a  few  have 
discovered  that  these  views  are  not  opposed  to  religion.  Nay, 
the  indestructibility  of  matter  and  force  in  the  Universe  has 
been  advanced  as  an  argument  in  support  of  our  belief  in  a 
future  state — an  argument,  1  venture  to  say,  as  contrary  to 
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religion  as  it  is  to  the  facts  of  life-science.  In  a  leading  article 
in  the  Clturch  Times,  religious  readers  are  informed  that, 
although  you  can  convert  heat  into  motion,  motion  into 
electricity,  electricity  back  again  into  heat,  the  one  thing 
"  you  cannot  do  is  to  destroy  force,"  and  the  writer  of  the 
article,  after  speaking  of  the  force  "  of  the  human  soul  and 
spirit — the  highest  and  most  potent  force  (1)  of  all,"  seems  to 
think  that,  as  this  is  no  "  exception  to  the  great  natural  law 
that  force  is  indestructible,"  the  force  of  the  human  soul  and 
spirit  is  not  indestructible.  And  although  he  remarks  that 
"the  truth  of  man's  immortality  cannot,  of  course,  be  proved 
absolutely  on  scientific  grounds,"  some  of  his  readers  may 
nevertheless  be  inclined  to  regard  the  above  as  a 
"scientific"  argument  in  support  of  man's  immortality 
(italics  mine).  (A  leading  article  on  "Religion  and 
Science,"  Church  Times,  September  27th,  1901.)  Is  there 
any  reason  or  justification  whatever  for  applying  the  term 
"  force  "  to  life,  soul,  or  spirit  1 

All  attempts  to  harmonise  unproved  and  unprovable 
assertions  in  the  name  of  physical  science,  with  our  religious 
belief  have  been  disastrous,  and  have  led  some  theologians  to 
accept,  as  arguments  for  belief,  mere  high-sounding  asser- 
tions likely  to  destroy  belief,  as,  for  example,  the  fiction  of 
"  Bathybius  "  of  Strauss  (p.  51)  ;  and  there  are  some  other 
instances  almost  as  serious.  The  careless  use  of  words  and 
phrases,  particularly  in  scientific  treatises,  is  calculated  to 
mislead  and  suggest  to  the  mind  erroneous  ideas  not  to  be 
quickly  corrected  or  forgotten.  The  free  use  of  the  phrase 
"  machinery  of  our  organism  "  about  the  middle  of  the  last 
century  led  to  much  misconception,  and  I  regret  to  say  that 
ever  since  that  time  I  have  felt  scientifically  staggered, 
by  the  determination  on  the  part  of  many  authorities  to 
establish  physical  doctrines  of  life  and  vital  action,  which 
are  altogether  indefensible. 

Of  all  the  words  in  our  language  used  in  very  different, 
and  even  opposite  senses,  the  two  little  words  like  and 
law,  have  probably  led  to  more  confusion  of  ideas  than  any 
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other'^    People  anxious  to  conform  t  o  correct  views  of  living 
nature  have  been  misled  by  both.     Time  after  time  has  it 
been  shown  that  things  said  to  be  lihe  one  another  are  as 
iinWie  as  they  can  be,  in  essential  particulars.   A  living  thing, 
it  has  been  said,  is  Me  a  "  machine."  an  assertion  which  is 
most  incorrect,  for  there  is  not  one  living  thing  or  particle  in 
nature,  which  is  not  absolutely  unlilie  any  kind  of  machinery 
that  can  be  pointed  out.    Crystals  of  frozen  water  have  been 
said  to  be  UM  sea-weed  and  feathers,  although  there  is  no 
real  likeness  whatever— the  egg  "  Ulie  "  a  macMne ;  and  many 
equally  incorrect  comparisons  have  been  made.    During  the 
early  period  of  development,  it  is  true  that  the  living  matter 
of  two  germs  which  will  give  rise  to  very  different  organisms, 
are  much  alike  in  appearance,  composition,  and  general 
characters,  and  yet  they  may  be  most  different  in  power,  for 
one  may  become  a  bird— the  other  a  man.    The  bioplasm 
particles  of  hundreds  of  thousa,nds  of  different  organisms,  are 
so  much  alike  in  appearance  as  to  be  indistinguishable  by  the 
eye,  or  by  microscopical  examination,  or  by  physical  or  chemi- 
cal analysis  ;  but  nevertheless  they  are  absolutely  different  in 
their  very  nature,  living,  it  may  be,  under  almost  opposite 
conditions,  and  leading  to  the  formation  of  organisms  which, 
except  that  they  live,  are  different  in  every  other  particular. 
The  likeness  is  the  likeness  to  all  living  matter,  the  cause  of 
the  subsequent  differences,  an  absolute  difference  in  power. 
At  certain  periods  of  development  great  stress  has  been  laid 
on  the  likeness  between  man  and  many  animals,  bone  for 
bone,  organ  for  organ,  cell  for  cell,  &c.,  and  so  on,  and 
weighty  generalizations  have  been  drawn ;  but  the  framers 
thereof  have  taken  care  not  to  trace  the  facts  on  which  their 
arguments  are  based  too  far  back,  or  they  would  have  to 
admit  "identity,"  and,  that  identity  of  appearance  and 
composition  and  physical  characters,  were  associated  with 
absolute  difference  in  vital  power,  and  that  they  were  unable 
by  physics  or  chemistry  to  distinguish  the  embryo  which 
would  evolve  a  bird  from  that  which  vsras  about  to  give  rise 
to  a  man  ;  the  ca^ise  of  the  likeness  being  also  the  cause  o 
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the  future  differences,  but  as  undemonstrable  by  physical 
research  as  life  itself,  and  every  vital  power  in  natuie.  * 

Again,  the  differenced  between  any  living  things,  ordinarily 
asserted  to  be  "  alike,"  are  so  very  numerous  that  it  is  quite 
rational  to  regard  them  as  being  infinite.  All  the  leaves  of 
an  oak  tree  are  certainly  very  much  alike,  ai\d  yet  it  might 
be  impossible  to  find  two  in  many  thousands  that  would  not 
be  found  to  differ  in  many  particulars.  The  differences  in 
living  things,  and  in  the  results  of  living,  cannot  be 
accounted  for  by  the  operation  of  unchanging,  rigid,  eternal, 
physical  law,  but  must  be  attributed  alone  to  the  wonderful 
vital  power  derived  from  a  living  predecessor.  Physical  law 
•will  not  explain  any  vital  change  or  action  in  living 
nature.  No  human  thought  and  action  is  dependent  upon 
any  law.  The  word  law  has  led  to  much  perplexity  and  con- 
fusion of  ideas.  In  "physical  law,"  "moral  law,"  "natural 
law,"  "spudtual  law,"  can  it  be  said  that  the  word  "law" 
has  the  same  signification,  and  is  modified  only  by  the 
adjective  before  it  '.'  Some  say  that  "God  is  law,"  but  has 
not  God  so  ordained  that  every  living  thing  should  overcome 
physical  law  ?  Every  living  organism  He  has  created,  and  all 
matter  that  lives,  overcomes  all  physical  law,  and  is  able  to 
grow  upwards,  and  -in  other  directions,  notwithstanding  laws 
that  dominate  all  matter  that  is  not  alive. 

Conditions  favourable  to  life  and  growth  have  Ijy  some 
authorities  been  magnified  into  being  factors,  and  by  some 
have  been  regarded  as  the  active  agents,  the  very  causes,  of 
life  itself.  While  it  is  certain  that  physical  conditions  and 
environment  exert  an  important  influence,  and,  according  as 
they  are  "favourable"  or  "unfavourable,"  may  be  advan- 
tageous or  disadvantageous,  and  even  may  cause  immediate 
death,  it  is  absolutely  certain  that  the  influence,  the  action  of 
altered  conditions,  is  directly  exerted  on  the  vital  power  of 
the  living  matter.  <i 

Above,  beyond,  and  before  any  physical  advantages  that 
may  favour  evolution,  development,  and  growth,  is  this 
wonderful  natural  vital  power  that  takes  advantage  of  con- 
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ditionsthat  arefavoarable.or  may  suffer  from,  and  be  injured 
or  destroyed  by,  conditions  that  are  unfavourable. 

After  a  century  o^  unsurpassed  scientiac  discovery  and  un- 
interrupted advance  in  every  department  of  science,  it  must 
be  of  great  interest  to  everyone  to  know  what  effect  this 
intellectual  progress  and  new  knowledge  is  likely  to  have  on 
our  views  of  religion,  for  we  are  now  able  to  consider  this 
great  question  from  a  new  standpoint  of  actual  knowledge  of 
the  nature  of  things,  knowledge  of  which  our  predecessors  of 
only  a  century  ago  could  not  have  formed  the  least  idea- 
truths  of  nature  now  universally  received,  of  which  there  was 
but  a  glimpse  fifty  years  ago.  Of  all  departments  of  natural 
knowledge,  that  which  bears  on  the  nature  of  the  higher  life 
must  be  the  most  generally  interesting,  because  it  is  so  closely 
connected  with  the  nature  of  man,  and  therefore  with  the  views 
he  may  be  led  to  entertain  of  that  which  is  beyond  physical 
demonstration,  though  never  absent  from  the  thoughtful  mind. 

Another  reason  why  I  feel  particularly  anxious  to  bring 
this  question  under  general  consideration,  is  the  hope  that  it 
may  be  fully  discussed  at  this  time.  Daring  the  past  fifty  years 
OQly,  have  we  been  able  to  ascertain  facts  concerning  the 
actual  changes  which  occur,  but  only  during  life,  in  all  living 
things,  and  in  them  alone.  It  is  only  during  this  period  that 
we  have  had  the  means  of  studying  the  phenomena  in  the 
only  way  in  which  they  could  be  studied  with  success,  by  the 
aid  of  modern  and  greatly  improved  magnifying  powers,  and 
of  special  methods  of  preparing  the  tissues  for  examination 
soon  after  death,  and  without  disturbing  the  natural  relation 
of  the  several  structural  anatomical  elements  to  one  another. 

We  cannot  feel  surprised  at  the  desire  on  the  part  of  many 
scientific  men,  so  to  explain  the  physical  and  chemical 
doctrines  of  life  now  generally  accepted  and  taught,  and  the 
recent  results  of  physical  investigations  on  matter,  in  such  a 
way  that  they  may  not  appear  incompatible  with  a  belief  in 
the  fundamental  principles  of  religion.  Finding  this  very 
difficult,  or  impossible,  it  is  reasonable  to  suppose  they  would 
endeavour  so  to  mDdify  the  meaning  of  the  terms  employed 
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by  them  in  expounding  a  scientific  doctrine,  that  it  should 
not  appear  absolutely  opposed  to  the  first  principles  of 
religion  or  science.  But  is  it  possible  so  to  modify  the 
undeniable  truth  of  a  religious  belief  that  it  will  not  conflict 
with  some  recent  enunciations  of  physical  science  doctrines 
as  applied  to  life  ?  Highly  intelligent  as  well  as  devoted  and 
honest  minds  have  been,  as  usual,  perplexed  with  conflicting 
ideas,  in  consequence  of  useless  efforts  to  harmonise  incom- 
patible and  contradictory  views.  This  has  necessarily  led  to 
widely  spread  doubt  as  regards  the  broad  principles  to  be  in- 
culcated and  acted  upon  in  the  elementary  teaching  of  young 
children,  and  on  vital  questions  concerning  the  oldest  and 
most  important  of  all  beliefs— the  unqualified  explicit  belief 
in  a  Living  God.  By  the  results  of  very  minute  investigation, 
the  general  accuracy  of  which  have  not  been  impugned, 
recent  facts  connected  with  all  life,  and  occurring  in  every 
department  of  the  whole  living  world,  as  well  as  in  every 
individual  living  organism  at  all  periods  of  life,  nothing  has 
yet  been  discovered  to  shake  scientific  belief  in  Infinite 
Power,  Wisdom,  and  Goodness. 

But,  according  to  the  views  of  some  physical  and  physio- 
logical authorities,  it  would  appear  that  at  present  the  only 
conclusion  admissible,  according  to  reason  at  this  time,  is  one 
that  may  be  accepted  in  the  hope  that  Science  and  Eeligion 
may  continue  to  advance,  each  on  its  own  well-established 
lines,  and  that  at  some  future  time  means  will  be  discovered 
by  which  conclusions,  to  this  generation  appearing  incom- 
patible and  contradictory,  may  be  more  fully  explained  and 
better  understood,  and  shown  to  harmonise  with,  and  tupport 
one  another. 

Such  a  conclusion  must  appear  unsatisfactory  to  the  present 
generation,  inasmuch  as  those  now  living  would  have  to  be 
content  to  postpone  the  further  consideration  and  discussion 
of  the  question,  in  the  hope  that  at  some  future  time  Science 
and  Religion  will  be  united,  and  the  real  results  of  the  latest 
and  most  minute  and  careful  scientific  research,  proved  after 
all  to  have  been  in  accord  with  religious  belief. 
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It  is  often  affirmed  that  man  is  an  animal,  but  the  facts  and 
arguments  from  the  scientific  side  against  this  doctrine,  seem 
to  me  to  be  convincing.  All  matter  that  is  alive  manifests 
certain  powers  exclusively  belonging  to  life.  That  there  are 
many  very  different  kinds  of  life  is  certain,  though  it  is  by 
no  means  certain  that  these  are  causally  related  to  one 
another,  or  that  all  life  had  a  common  origin.  That  man 
came  by  direct  descent  from  a  lower  form  of  life  has  been 
asserted,  but  certainly  has  not  yet  been  proved.  Surely  the 
admission  that  man  "designs,"  involves  the  inference  that 
man  is  not  an  animal,  seeing  that  no  animal  can  design, 
though  many  animals  construct  and  build  ;  but  there  is  no 
plan,  and  animals  act  without  "  design." 

The  characteristics  of  every  living  creature  are,  as  I  have 
said,  unquestionably  settled  and  prepared  for  during  the 
germ  stage,  long  before  any  tissue  or  organ  is  indicated. 
Nor  at  this  early  period,  could  the  living  matter  of  several 
different  animals  be  in  any  way  identified,  or  distinguished 
from  one  another,  or  the  living  matter  of  man,  from  that  of 
any  one  of  them. 

Now,  the  living  particles  from  which  every  tissue  and  organ 
in  all  organisms,  from  the  lowest  and  simplest  to  the 
highest  and  most  complex,  is  formed,  is  derived  by  uninter- 
rupted descent  from  that  of  the  germ. 
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In  man,  and  in  all  but  the  lowest  organisms  and  plants, 
the  highest,  most  complex,  and  distinctive  part  of  the 
organism,  is  the  nervous  system.  This,  Uke  all  the  organs 
and  tissues  of  the  body,  depends  upon,  and  derives  its  powers 
from,  the  structureless,  germinal  living  matter.  The  highest 
living  matter,  belonging  to  the  nervous  system,  and  that  which 
is  inaction  the  most  distinctive,  is  that  of  the  "cells"  of 
the  cerebral  cortex,  and  it  is  upon  these  that  the  distinctive 
psychological  differences  between  man  aud  animals  depend. 

Of  all  the  generalizations  accepted  by  the  public  on  living 
nature,  ancient  or  modern,  applied  to  both  non-living  and  to 
living,  one  of  the  most  popular  is  inconsistent  with  many 
broad  facts.  This  is  the  modern  doctrine  of  Evolution.  Pro- 
fessedly based  on  demonstrated  facts  and  established 
principles,  and  held  to  apply  to  the  whole  life-world  at  every 
period  known  and  unknown,  historic  and  prehistoric,  its 
advocates  have  accorded  to  passive  non-living  matter,  which 
they  acknowledge  to  be  governed  by  physical  law,  those 
same  powers  and  potencies  which  are  characteristic  of  matter 
that  lives— inherent  movement,  the  power  of  self-increase, 
and  that  of  choice  and  selection  from  many  substances  in 
solution  those  which  are  required  for  its  nutrition,  and  if 
not  actual  volition,  at  least  the  power  of  originating,  from 
matter  created  ages  before  life  appeared.  These  and  some 
other  powers,  now  manifested  only  by  living  matter,  are 
supposed  to  have  been  conferred,  or  evolved,  out  of  some  of  the 
materials,  or  to  be  due  to  the  properties  of  the  primitive 
inorganic  atoms,  of  the  primeval  lifeless  world.  But  no  such 
particle  could  live  or  die. 

Some  theologians,  agreeing  in  opinion  with  many  scientific 
authorities,  advocate  the  doctrine  of  ' '  One  original  creative 
act  from  which  the  infinite  variety  of  the  Universe  has  come," 
and  assert  that  "  more  is  coming  yet "  !  It  has  been  further 
asserted  that  the  work  of  Evolution  is  "not  yet  finished." 
And  it  has  also  been  remarked,  in  defence  of  the  doctrine, 
that  the  view  in  question  "only"  puts  somewhat  further 
back  the  direct  act  of  the  Creator  in  causing  life  to  appear. 
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But  if  this  be  so,  and  if  Evolution  is  still  proceeding,  the 
Evolution,  when  matter  fir.st  began  to  live,  must  have  been  very 
different  in  principle  from  the  process  which  is  supposed  to 
be  proceeding  in  these  days. 

The  idea  has  also  been  expressed  that  in  the  beginning,  by 
one  original  creative  act,  'all  the  elements  of  matter,  when 
ready  for  the  action  of  the  inherent  forces  to  unite  them  in 
various  combinations,  thus  became  alive.  Evolution 
indeed  !  If  this  had  been  so,  life  would  indeed  have  been 
explained  by  "law,"  and  life  would  be  a  modified  physical 
property  or  force.  To  material  particles  of  matter,  some 
force  or  power  of  forming  themselves  into  special  living 
forms  has  been  attributed,  which  force  or  power  was  com- 
municated to  them  when  matter  was  created.  But  what 
service  is  rendered  to  science,  knowledge,  or  reason,  by  such 
conjectural  propositions  ? 

AVe  know  that  every  living  particle  in  its  beginning  is 
structureless,  and  that  it  was  derived  from  structureless 
living  matter,  in  which  new  living  centres  may  appear,  or  be 
evolved.  As  in  many  other  instances,  fanciful  speculations 
are  advanced  without  due  consideration,  and  published  as  if 
they  had  been  in  accordance  with  facts  of  living  nature.  A 
religious  teacher  has  remarked  that  "  the  doctrine  of  Evolu- 
tion leaves  the  argument  for  an  intelligent  Creator  and 
Governor  of  the  world  stronger  than  it  was  before,"  and 
assures  his  readers  that  this  evolution  is  "  oiot  antagonistic  to 
Religion  in  its  essence."    But  what  is  meant  by  "  Essence  "  ? 

The  "Protoplasm"  doctrine  of  the  middle  of  the  last 
century  still  lives  in  the  popular  science  of  the  day.  This 
wonderful  substance  occurs  in  two  states,  dead  and  living, 
its  properties  being  due  to  its  chemical  composition.  Its 
wonderful  powers  being  "variously  modified,"  it  solves  the 
riddle  of  the  creation  of  all  life. 

The  formation  of  the  several  kinds  of  living  things  by  the 
"  physical  basis  of  life"  and  its  "  chemical  components,"  its 
"  molecular  mechanism,"  and  its  "  atomic  machinery,"  all  of 
which  are  attributed  to  the  pro^Derties  inherent  in  the  original 
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elements  of  matter,  and  their  acting  and  reacting  on  one 
another,  under  cerlain  conditions,  is  still  taught.  Moreover, 
it  is  still  held  that  the  original  properties  of  the  elements, 
oxygen,  hydrogen,  nitrogen,  carbon,  and  one  or  two  others 
in  certain  proportions,  adequately  account  for  lije,  living 
growth,  the  midtiplication  of  living  jiaHicUs,  and,  indeed,  all 
vital  phenomena.  Such  was  the  Philosophy  of  Life  discovered 
in  England  about  the  middle  of  the  nineteenth  century,  and 
now  taught. 

A  distinguished  theologian  has  assured  us  that  "  We  know 
that  the  fundamental  material  of  all  plants  and  all  animals 
is  a  compound  called  protoplasm,  or  that,  in  other  words, 
organic  matter,  in  all  its  immense  variety  of  forms,  is  nothing 
but  protoplasm  variously  modified."  ....  "We  can  take 
living  protoplasm,  and  we  can  kill  it.  It  will  be  protoplasm 
still."  Is  there,  then,  no  real  distinction  between  living 
protoplasm  and  the  substance  left  after  it  is  dead  ?  If  we 
"kill"  protoplasm,  we  have  but  matters  formed  at  the 
moment  of  death — chemical  compounds  which  do  not  live  or 
move,  and  which  cannot  be  made  to  live  and  again  be  "  killed." 

To  attribute  the  "properties  "  of  any  form  of  living  matter 
to  the  chemical  composition  of  its  components  before  it  was 
alive  is  unreasonable.  Nothing  alive  can  be  analysed,  for  is 
it  not  clear  that  the  compounds  detected  in  the  dead  matter 
could  not  possibly  have  been  present  during  the  living  state 
of  the  matter  ?  It  is  indeed  extraordinary  that  in  these  very 
critical  times,  teachers  of  physical  science  should  still 
encourage  us  to  believe  in  the  existence  of  "  physical  life,"  a 
"physical  basis  of  life,"  "molecular  mechanism,"  and 
"  atomic  machinery,"  in  any  living  thing  or  living  particle 
in  our  world.  But,  besides  believing  in  the  mechanical 
phenomena  of  life,  we  are  expected  to  recognise  the 
"  machinery  "  of  the  Universe  ;  and  only  a  few  years  ago  a 
great  teacher  of  Theology  referred  to  "the  working  of 
the  machinery  of  the  Soul  "  1  Is  this  consistent  with 
"Religion"? 

I  do  not  think,  in  the  present  state  of  natural  knowledge,  it 
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can  be  correct  to  speak  of  the  laws  of  life,  for  if  there  be  any 
such  life  laws,  the  word  "  law  "  must  have  assigned  to  it  a 
meaning  very  different  from  that  conveyed  by  the  same  word 
when  applied  to  physical  phenomena.  Is  there  one  change  in 
the  formation  of  a  living  particle  that  can  be  said  to  be 
governed  by  law  of  any  kind,  or  which  justifies  such  an  asser- 
tion as  "  fact  I  know,  and  law  I  know,"  except  as  applied  to 
physical  phenomena  ?  It  seems  to  me  that  the  life- world, 
and  the  non-living  world,  with  its  eternal,  inexorable  laws, 
are  absolutely  different.  Often  have  we  been  enjoined  to 
consider  "  the  original  properties  impressed  on  matter  from 
the  beginning  "  .  .  .  .  "  the  properties  that  must  be  inherent 
in  the  original  elements  "  !  Bat  might  not  all  uiteZ  power  cease 
for  ever  at  any  moment  ? 

In  naturef  we  must  draw  a  sharp  line  between  life  and  non- 
life.  There  is  no  transition,  no  gradual  passing  from  one 
state  into  the  other.  Matter  is  either  non-living,  alive,  ox  dead. 
and  no  intermediate  state  has  been  shown  to  exist.  I  cannot 
think  that  the  opinion  of  any  such  intermediate  condition 
can  be  defended  by  fact  or  by  reason. 

There  is  no  high  or  complex  non-living,  which  gradually 
changes  to  the  lowest,  simplest  living,  which  last  in  past  ages 
can  have  gradually  given  rise  to,  or  have  evolved,  higher,  and 
at  last,  the  highest  living.  Between  the  lowest,  simplest 
living  and  the  highest  and  most  complex  and  elaborate  non- 
living, there  is,  and  has  ever  been,  an  impassable  barrier  or 
abrupt  line,  an  absolute  hiatus. 

Observations  which  seem  to  show  that  life  is  distinct  from 
the  physical  and  chemical  properties  of  matter  have  scarcely 
been  noticed,  considered,  or  criticised,  and  many  writers 
who  refer  to  broad,  general  principles  of  life  and  growth,  as 
being  in  their  nature  physical,  do  not  notice  the  ob- 
jections to  physical  doctrines  of  life  which  have  been  many 
times  pointed  out,  and  shown  to  be  opposed  to  Fact,  Keason, 
and  Religion. 

I  may  be  allowed  to  rep?at  here  that  all  changes  of  the 
general  character  and  nature  of  those  of  living  organisms, 
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and  all  modifications  of  structure  in  individuals  and  species, 
are  determined  and  provided  for,  during  the  early  stages  of 
the  development  of  the  germ  of  man  and  the  higher  animals, 
before  it  leaves  the  organism  by  which  it  was  produced. 
I  do  not  think  the  idea  that  conditions,  or  anything  acting 
from  without,  can  be  accepted  as  a  reasonable  explanation  of 
structural  change  in  a  fully-formed  organism,  because  this 
must  have  been  arranged  for — and, indeed,  in  many  instances, 
carried  out,  long  before  the  organism  was  exposed  to  the 
influence  of  the  conditions  regarded  as  the  cause  of  the 
structural  and  other  changes  in  question. 

The  reader  will  have  remarked  that  I  Lave  ventured  to 
draw  an  absolute  distinction  between  all  living  and  all  not- 
living.  I  think  any  step  from  non-life  to  life  impossible  in 
reason,  and  the  line  of  separation  impassable.  I  believe  it 
to  be  beyond  the  power  of  our  imagination,  if  influenced 
by  fact  and  observation,  to  conceive  any  step  or  gradation 
from  the  matter  which  does  not  lire  to  that  which  lives. 

In  fact,  it  seems  to  me  that  life  is  due  to  the  direct  influence 
of  Almighty  Power,  and,  as  regards  time,  that  the  creation  of 
life  was  infinitely  subsequent  to  the  origin  and  creation  of 
matter,  with  its  eternal  forces,  its  indestructible  properties, 
and  its  obedience  to  eternal  physical  laws,  which  laws 
constantly  operate  on  all  matter  that  does  not  live. 

The  proportion  of  the  only  living  world  we  know  of,  the 
matter  of  which  lives  and  dies  over  and  over  again,  to  the 
non-living  part  of  the  Universe,  is,  indeed,  infinitesimal. 
But  all  this  living  matter  is,  as  we  have  reason  to  believe, 
under  the  immediate  directing  and  sustaining  power  of  the 
living  God. 

If  there  are  vital  laws  or  laws  by  which  vital  changes  are 
regulated  and  governed,  these  laws  must  be  very  different 
from  any  physical  law,  because  they  certainly  cannot  be 
rigid,  unchanging,  or  inexorable.  Vital  action  may,  so  to 
say,  err  in  either  direction,  in  a  certain  degree,  without  life 
ceasing— in  short,  a  given  vital  action  may  be  too  intense,  or 
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the  reverse — may  vary  towards  too  rapid  or  too  slow  growth 
and  action,  and  even  for  a  considerable  time,  without  serious 
detriment  to  the  organism.  The  change,  and  any  tendency 
to  the  change,  may  correct  itself— that  is,  there  are  arrange- 
ments, in  the  higher  organisms  and  in  man,  which  spontane- 
ously correct  a  departure  from  the  normal  condition,  if  it  has 
not  proceeded  too  far— natural  health  being  restored  without 
detriment  to  the  part  affected. 

We  know  that  the  physical  may  destroy  the  vital,  and  that 
within  limits,  which  also  we  can  estimate,  the  vital  over- 
comes the  physical  for  a  limited  time.  The  operation  of  the 
physical  law,  we  know,  extends  to  the  whole  non-living 
universe,  while  the  operation  of  any  vital  law  is  restricted  to 
a  very  small  part  only,  of  this  the  only  world  of  which  we 
have  actual  knowledge  and  experience. 

We  know  that  man  is  the  only  being  that  can  study  and 
think  of  life  and  death,  the  living  and  the  not-living ;  and 
that,  of  the  matter  of  which  man's  body  consists,  only  a  very 
small  portion  indeed  is  endowed  with  the  power  to  know 
and  think  about  these  and  other  things  in  the  Universe,  such 
as  the  real  nature  of  matter,  force,  and  life,  mind,  will,  and 
soul,  living,  non-living,  and  dead  matter,  living  nature,  or 
of  God,  its  living  Creator  and  Preserver. 

Changes  in  form  or  character  of  a  living  thing,  and  any  modi- 
fication that  may  appear  in  individuals  of  a  species  or  class, 
can  only  be  effected  by  changes  occurring  at  a  very  early 
period  of  development.  Modifications  of  structure  must 
always  be  dependent  on  modification  of  power  in  the  bio- 
plasm or  living  matter,  some  time  before  any  indication 
of  structure-formation  is  apparent.  And  therefore,  any 
decided  modification  following  change  in  external  conditions 
and  of  environment,  could  hardly  be  supposed  to  give  rise  to 
any  organic  changes  in  structure,  though  it  seems  just 
possible  it  might  somehow  cause  some  modifications  in 
form  and  qualities  of  an  immediate  successor.  But  it  is  not 
possible  in  the  present  state  of  our  knowledge  to  defend  any 

of  the  highly  speculative  conjectures  that  have  as  yet  been 
K 


180 


advanced  in  support  of  the  idea,  or  to  show  that  it  is  con- 
sistent with  Philosophy  or  Theology. 

It  is  vital  power  alone  which  distinguishes  all  living 
action  in  the  life  world,  from  all  activities,  movements,  and 
changes  in  non-living  nature.  And,  as  occupying  a  high  posi- 
tion in  this  vital  category,  must  be  the  vital  power  character- 
istic of  the  most  active  and  complex  organisms — the  insects, 
for  example,  as  well  as  the  higher  animals.  The  observation 
and  contemplation  of  the  wonderfully  accurate  and  rapid 
movements  of  the  legs  of  a  tiny  insect  on  the  ground,  or  of 
its  wings  in  flight,  will  lead  the  mind  far  away  from  lifeless 
physics  and  mechanics,  laboratories  and  philosophical 
apparatus.  In  the  living  matter  of  the  "cells"  of  the 
cortex  of  the  human  brain,  vital  power  attains  the  highest 
and  most  important  place  in  nature,  inasmuch  as  it  is  the 
seat  of  thought,  contemplation,  and  intellectual  action, 
and  other  psychical  powers  peculiar  to  man. 

A  simple  but  most  intei'esting  and  instructive  lesson  in 
living  nature,  open  to  the  study  and  contemplation  of  all ,  is 
now  daily  afforded  to  those  who  carefully  watch  from  the 
embankment  the  wonderful  vital  actions  and  graceful  vital 
movements  of  our  interesting  winter  visitors.  The  birds  are 
now  so  tame  that  they  approach  without  fear  almost  to 
within  touch  of  the  observer,  so  that  every  movement,  even 
of  the  feathers,  can  be  seen  distinctly. 

The  wonderful  variety  and  rapidity  of  the  muscular  move- 
ments, and  the  precision  with  which  they  are  executed,  will  be 
appreciated,  and  those  who  possess  a  general  knowledge  of  the 
structure  and  arrangement  of  some  of  the  sense  organs,  nerve 
centres,  nerves,  and  muscular  system,  and  have  some  acquain- 
tance with  the  phenomena  of  growth  and  tissue-formation, 
will  admire  the  well-regulated  voluntary  movements  executed 
by  the  bird  as  he  alters  his  course  to  seize  a  piece  of  food 
thrown  to  him  as  he  flies.  Think  of  the  action  of  the  living 
matter  of  the  thousands  of  "  cells"  of  the  cortex  of  the  brain, 
and  the  instant  response  of  that  of  the  finest  ramifications  of 
the  motor  nerve-fibres  distributed  to  the  muscular  fibres,  as 
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shown  by  the  highly  complex  movements  instantly  performed 
according  to  the  bird's  will.  Notice  also  the  highly  complex 
associated  movements  in  difEerent  parts  of  the  body  performed 
at  the  same  moment. 

Let  the  observer  consider  whether  such  movements  could 
be  imitated  by  machinery,  and  on  what  physical  or 
mechanical  principle  they  could  be  explained.  What  sort  of 
mechanism  would  be  required  to  execute  such  delicate  and  com- 
plex movements  ?  what  its  construction,  what  sort  of  motor, 
would  be  suitable  to  an  organism  so  powerful  in  proportion  to 
its  light  weight,  and  so  quiet  in  movement  as  the  gull  ? 
Watch  the  movement  of  the  wings  but  for  a  few  seconds,  and 
I  think  any  ideas  that  may  have  been  advanced  in  favour  of 
the  mechanical  action  of  the  bird,  and  of  other  living  things, 
will  be  given  up  ;  and  the  observer  who  thinks  over  the 
matter  will  decline  to  accept  all  physical  conjectures  advanced 
to  explain  such  actions.  I  feel  satisfied  that  not  one  vital 
action  in  living  nature  can' be  correctly  attributed  to  any 
action  of  a  physical  order,  or  to  the  operation  of  any  physical 
factor  or  property  of  matter.  Not  a  feather  or  the  smallest 
part  of  a  feather  can  be  accounted  for  by  Physics  or 
Chemistry, 

The  careful  consideration  of  the  varied  movements  executed 
by  organisms  having  the  power  of  flight,  by  one  who  has 
some  knowledge  of  the  minute  structure  and  action  of  the 
tissues  concerned,  will  satisfy  him  that  no  physical  doctrine 
of  life  can  be  accepted  in  explanation  of  the  facts.  All 
tisme-stnicture,  as  I  have  proved,  is  derived,  is  evolved,  from 
structureless  living  matter.  No  structure  is  alive,  and  no 
structure  can  produce  structure  or  any  kind  of  living  matter. 

We  may  feel  sure,  from  the  study  of  the  remains  of  those 
organisms  that  lived  in  remote  ages  before  man's  origin, 
were  developed  and  grew,  lived  and  died,  according  to  the 
same  principles  as  those  which  operate  in  the  living  world  of 
to-day. 

From  the  first  beginning  of  all  life  in  every  part  of  the 
world,  under  various  external  circumstances,  the  structure- 
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less  must  have  preceded  the  formation  of  structure,  and  will 
ever  continue  to  do  so.  No  one  can  prove,  and  probably  it 
never  will  be  proved,  that  any  kind  of  livmg  matter  possesses 
structure  or  assumes  definite  form.  Living  matter  possesses 
the  power  of  inherent  movement,  and  not  only  does  it  alter  in 
shape,  but  parts  of  a  particle  continually  move  in  various 
directions  during  its  whole  life,  and  are  quite  unaffected  by 
gravitation,  attraction,  or  repulsion. 

The  evidence  seems  to  me  conclusive  that  our  whole  living 
world  is  distinct  and  separate  from  the  non-living  cosmos, 
and  that  matter  was  necessarily  lifeless  and  passive  for  ages 
before  a  living  particle  appeared,  and,  but  for  the  special 
creation  of  life,  might  not  the  world  have  remained  destitute 
of  living  forms  or  living  particles  for  ever  ? 

Considering  the  evidence  derived  from  the  science  side 
only,  I  submit  that  we  must  recognise  an  absolute  difference 
between  various  kinds  of  non-living  matter,  their  physical 
action,  movements,  properties,  and  qualities — and  vital 
actions ;  and  that  this  conclusion  cannot,  in  the  present  state 
of  knowledge,  be  contraverted  or  explained  away.  Also,  that 
between  the  active  life-power  which  operates  in,  and  is 
characteristic  of,  every  living  organism  and  all  non-living 
particles  in  nature  there  is  no  relation  ;  and  that  all  forces, 
properties,  qualities,  and  characteristics  to  be  demonstrated 
in  the  non-living  world,  are  of  a  different  order  from  every 
kind  of  vital  power  manifested  in  the  life-world. 

And  with  regard  to  the  lifeless  tissues  and  structures 
formed  in  living  things,  I  cannot  admit  that  any  one  is  the 
result  of  mere  deposition,  or  is  due  to  a  process  to  be  com- 
pared with  crystallization,  since  all  follow  and  depend  upon 
changes  in  bioplasm  or  living  matter  which  were  due  to  the 
direct  influence  of  vital  power  while  the  matter  was  alive. 
For  example,  not  a  feather  or  the  least  part  of  a  feather  of 
any  bird,  dry  and  lifeless  as  it  is,  owes  its  formation  to 
physics,  chemistry,  or  mechanics,  or  to  any  material  pro- 
perties. The  matter  of  the  feather  was  once  in  the  living 
state,  moist  and  structureless,  and  by  life  alone  were  special 
structure,  form,  and  properties  conferred. 
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The  late  Duke  of  Argyll  concluded  the  last  of  his  many 
contributions  to  Literature  and  Science  in  the  following 
words: — "On  the  one  question  of  the  deepest  interest  in 
Science  and  Philosophy — namely,  whether  the  physical  forces 
are  the  masters  or  the  servants  of  the  House*  in  which  we 
live,  no  man  is  likely  to  succeed  when  Mr.  Herbert  Spencer 
has  broken  down."—"  Organio  EVOLUTION  Oross-Bx- 
AMINED."  John  Murray.  1898.  This  work  should  be  read 
by  everyone  interested  in  Natural  Knowledge,  and  it  is  to  be 
hoped  that  a  cheap  edition  will  be  published  for  teachers  and 
students  of  all  views. 

Let  the  Physicists  who  claim  the  whole  life-world  as  their 
own,  expound  the  principles  on  which  they  rely  for  attributing 
to  matter  and  its  properties  the  power  which  lives  in  man 
alone,  and  which  every  healthy  human  being  possesses,  of 
improving  his  own  intellectual  capacity.  Can  such  inherent 
power  be  reasonably  regarded  as  in  its  nature  physical, 
chemical,  or  mechanical,  or  as  being  due  to  the  original 
properties  of  the  material  atoms  ?  Can  it  be  included  in 
other  than  the  vital  category  ?  The  power  of  self-improving 
one's  own  mind,  like  the  more  widely  extending  human 
characteristic  of  thinking,  learning,  retaining,  increasing, 
and  spreading  advancing  knowledge,  as  generation  succeeds 
generation,  cannot  surely  belong  to  our  "physical  organiza- 
tion," and  must  be  attributed  to  the  original  power  with 
which  the  living  particles  inherited  by  the  germ,  which  con- 
stituted the  beginning  of  the  life  of  each  one  of  us,  were 
endowed. 

It  is  with  reluctance  and  hesitation  that  I  venture  to  offer 
some  remarks  from  the  science  side,  on  the  grave  questions 
which  follow  ;  but  the  many  conflicting  opinions  entertained 
of  late  years,  and  the  many  positive  assertions  on  the  part  of 
some  distinguished  scientific  men,  which  appear  to  me  to  be 
contrary  to  scientific  facts  of  living  nature,  and  to  much  that 
has  recently  been  demonstrated  by  minute  investigation,  that 


*  The  "  house  "  mi  built  by  hand^. 


134 


1  feel  impelled  to  briefly  express  the  views  I  have  been  led  to 
adopt,  and  which  render  free  discussion  desirable. 

Living  nature,  as  it  seems  to  me,  affords  evidence  of  the 
direct  action  of  vital  power  on  all  matter  that  lives.  The 
non-living  "nutrient  matter"  is  caused  to  live,  only  by 
coming  into  contact  with  matter  already  living. 

The  highest  and  most  important  form  of  living  matter  in 
nature — that  of  the  "  cells  "  of  the  cerebral  cortex,  which  is 
probably  the  seat  of  consciousness,  and  every  kind  of  thinking 
and  intellectual  power,  by  which  man  is  distinguished  and 
marked  off  from  all  other  living  organisms,  enables  each 
individual  human  being,  by  his  own  will  and  vital  effort,  to 
exercise,  improve,  and  render  more  perfect  his  own  under- 
standing, as  well  as  to  improve  his  reasoning  and  other 
intellectual  and  psychical  powers  with  which  he  is  endowed, 
and  by  which  man's  pre-eminence  in  the  living  world  has 
been  from  the  first  established.  Of  all  life,  man  is  the  only 
being  that  manifests  an  intense  natural  longing  to  know  all 
that  is  to  be  known,  concerning  his  own  nature  and  destiny. 

Is  not  the  passive  and  inherent  powerlessness  of  the  non- 
living atoms  and  molecules  in  marked  contrast  with  the 
never-ceasing  internal  movements  in  every  living  particle  of 
the  comparatively  infinitesimal  amount  of  the  matter  of  our 
world,  which  is  or  has  been,  or  ever  can  be  at  any  one  time, 
alive?  The  living  matter  alone  possesses  the  wonderful 
power  of  growth  and  vital  action,  from  the  first  moment  of  the 
existence  of  the  living  germ  to  the  death  of  the  fully -formed 
organism. 

The  factor,  agent,  power,  principle,  or  entity  by  which  all 
vital  changes  are  effected,  is  Vitality— imponderable,  invisible, 
undemonstrable,  but  directly  derived  from  previous  life  power, 
and  it  always  ceases  at  death  ;  and,  as  far  as  has  yet  been 
ascertained,  without  assuming  any  form  or  character  which 
justifies  the  doctrine  that  life  is  a  form  or  mode  of  force  or 
energy  or  any  form  of  "  molecular  motion,  sui  generis."* 


*  Professor  McKendriclr,  F.B.S. 
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Between  Life  and  Physics,  between  Vitality  and  all  physical 
agencies  and  properties,  there  is  no  analogy  whatever,  nor  is 
there  anything  in  common.  The  difiEerence  is  absolute.  The 
existence  of  diflEerent  kinds  of  tissues,  and  the  absence  ot 
evidence  of  difference  in  the  composition  or  character  of  the 
living  matter  that  produced  them,  indicates  that  the  great 
difference  in  the  structure  and  properties  of  the  substances 
formed  by  the  living  matter,  can  only  be  attributed  to 
ifference  inpo^veroi  the  living  matter  itself,  not  discoverable 
or  demonstrable  by  man. 

All  through  living  nature,  at  all  times  and  in  all  ages,  life 
has  been  communicated  to  non-living  matter  only  when  dis- 
solved, and  in  the  very  substance  of  matter  that  at  the  time 
was  alive,  and  in  no  other  way  whatever.  Of  the  exact 
natuie  or  manner  of  the  communication,  and  how  the  non- 
living matter  of  one  moment  becomes  living  the  moment 
following,  is  unknown.  But  that  life  power  is  not  energy  or 
force  or  property,  or  anything  material  by  which  change  is 
effected,  maybe  regarded  as  certain.  That  which  is  com- 
municated is  power— power  as  manifested  by  every  particle  of 
matter  that  lives— absolutely  distinct  from  any  property  of 
matter  which  does  not  live. 

The  action  of  this  Vitality  or  vital  power  of  the  bioplasm 
or  living  matter,  seems  to  be  directly  on  the  molecules,  or  on 
the  elements  (?)  of  matter  which  are  in  solution.  Does  not 
vital  power  under  ordinary  circumstances  at  once  cause  the 
separation  of  the  elements  of  matter  and  effect  alterations  in 
their  relations  and  their  rearrangement  so  that  at  the  right 
moment  they  may  combine  to  form  new  and  definite  structures 
or  substances  of  special  character  and  composition,  many  of 
which  cannot  be  otherwise  produced,  their  formation 
depending  entirely  on  the  kind  of  life-power  that  has 
operated  ? 

There  is,  however,  no  doubt  that  substances  and  agencies 
acting  from  without,  as,  for  example,  certain  "deadly 
poisons"  soluble  in  water,  may  destroy  the  life— may  kill 
the  living  matter  the  instant  the  solution  of  the  poison  comes 
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into  contact  with  it.  The  "  molecular "  (!)  constitution  of 
living  matter  being  at  present  unknowable,  the  fact  cannot 
be  attributed  to  physical  or  chemical  change  in  the  com- 
ponent atoms. 

The  living  matter  of  the  cells  of  the  cerebral  cortex  of  man 
and  many  animals,  that  of  the  minute  peripheral  spinal 
nerve-fibres,  and  the  active  bioplasm  of  the  delicate  sense 
organs,  as  well  as  the  living  particles  of  motor  and  sensitive 
nerve  ramifications,  and  those  of  the  sympathetic  system, 
distributed  to  arterioles,  capillaries,  and  minute  veins,  is 
directly  affected  by  "poisons,"  and  may  be  "  stimulated," 
"depressed,"  or  "killed"  by  many  different  substances 
reaching  it  in  solution.    How,  then,  can  there  be  any  doubt 
as  to  the  dh-ect  action  of  the  poison  on  the  living  matter 
itself,  a,nd  on  the  vital  po7ver  on  which  the  life  of  the  living 
particle  and  that  of  the  organism  depends  during  each  moment 
of  existence?    The  change,  if  in  the  end  chemical,  must 
have  been  at  first  vital,  for  life  may  cease,  and  for  ever,  the 
very  instant   the   poison,   which  in  some  cases  may  be 
very  dilute,  comes  into  contact  with  the  living  matter, 
before    any    chemical    substa/iicc    is    produced.  Again, 
does    not   lightning  or  a    strong  current  of  electricity 
instantly,  destroy  life  by  instantly  killing  the  mcst  active  and 
important  living  particles  of  the  organism  1     Will  the 
Physicist  account  for  the  fact  by  suggesting  that  the  relation 
of  the  active  molecules  to  one  another  is  simply  changed  and 
modified,  or  that  the  component  atoms  are,  so  to  say,  dis- 
located— or  is  there  some  better  physical  explanation  more  in 
accord  with  fact  and  reason  to  be  offered  from  the  physical 
science  side  ? 

How,  then,  can  we  regard  the  life  as  of  secondary  import- 
ance, and  the  matter  and  its  physical  qualities  and  properties 
as  all  in  all?  Matter  which  belongs  now  to  one  living  form, 
and  before  long  to  another — matter  that  is  always  being 
changed  in  form,  properties,  and  composition,  really  governed 
by  life  that  is,  derived  from  life  that  was,  and  from  which  may 
spring  life  that  is  to  he  ! 
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The  evidence  is  conclusive  that  the  structure,  form,  and 
action  of  each  organism,  every  organ  and  tissue  in  living 
nature,  have  been  foreseen,  anticipated,  and  not  only  their 
arrangement  but  the  mode  of  their  nutrition  provided  for,  as 
well  as  their  relation  to  the  nerves  and  nerve-centres  con- 
nected with  their  action,  definitely  determined  ;  these  and 
all  structures,  as  it  were  decided  upon,  and  perhaps  laid 
down,  before  the  development  and  the  formation  of  tissue 
had  actually  commenced,  and  long  before  a  vestige  of 
structure  had  appeared,  and  in  some  cases  years  before  the 
active  function  of  the  particular  organ  would  be  required. 

Preliminary  phenomena  of  the  greatest  importance,  but 
not  to  be  demonstrated  or  traced  by  observation,  are  often 
prepared  for  before  the  actual  changes  begin,  even  before 
the  actual  substances  which  were  to  take  part  in  growth  had 
been  produced,  or  could  have  been  appropriated  had  they 
been  present.  Again,  complete  and  active  organs  may  be 
formed  to  fulfil  a  temporary  purpose  only,  their  function 
being  necessary  to  the  well-being  of  the  organism  during  the 
very  early  period  of  its  life  only,  the  place  of  these  terpporary 
organs  being  taken  by  more  permanent  structures  at  a  later 
period.  Such  facts  are  surely  convincing  of  the  absolute 
distinction  between  all  life-action  and  life-power  in  our  life 
wor'd,  and  all  the  physical  actions,  processes,  or  properties 
of  which  anyone  has  knowledge  or  experience.  Such 
phenomena  must  be  attributed  to  the  vital  power  of  the 
germ  inherited  from  the  living  organism  or  organisms  that 
immediately  preceded. 

1  feel,  therefore,  compelled  to  claim  for  life-power  as  de- 
signed to  direct,  govern,  and  to  give  rise  to  forms  in  matter, 
not  to  be  otherwise  produced,  a  place  superior  to,  but 
altogether  distinct  from,  that  occupied  by  matter  which  is 
governed,  arranged,  and  re-arranged,  by  ordinary  physical 
unchanging  law. 

We  must  not  forget  to  bear  in  mind  that  throughout  the 
living  world  the  very  same  matter  is  used  over  and  over  again 
in  the  production  and  evolution  of  the  several  forms  of  life 
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and  that  the  same  matter  is  caused  to  live  and  die  many 
times  in  an  organism  before  it  becomes  part  of  the  tissues  of 
the  living  thing.  Especially  are  the  changes  of  the  matter 
very  numerous  before  it  can  be  applied,  for  example,  to  the 
nutrition  of  the  bioplasm  of  the  ' '  cells  of  the  cerebral 
cortex  concerned  in  thought,  intellectual  action  of  every 
kind,  and  the  exercise  of  the  will.  As  I  have  before 
remarked,  the  matter  of  all  living  organisms  at  every  moment 
of  existence,  including  the  living  matter  of  man,  really  con- 
sists of : — 1.  Matter  that  is  actually  living,  and  2.  Matter  that 
has  been  alive,  but  which,  although  forming,  as  regards  bulk 
and  weight,  by  far  the  larger  proportion  of  the  body  during 
adult  life,  had  long  before  ceased  to  live — became  passive, 
and  was  then  principally  composed  of  organic  structure  and 
of  substances  none  of  which  was  alive,  or  capable  of  growing, 
or  of  forming  and  arranging  new  matter,  living  or  non-living. 
The  organic  substances  in  question  heiog  foi'med  and,  in  fact, 
as  passive  and  "  dead  "  during  a  greater  part  of  the  "  life  "of 
the  organism  as  they  would  be  after  its  death. 

It  has  been  shown  that  there  is  no  qualitative  or  quantitative 
relation  between  life-power  and  the  matter  that  lives.  Is  it 
not  also  certain  that  every  living  organism,  every  living 
particle,  in  its  beginning,  is  but  an  infinitesimal  particle  of 
colourless,  moist,  structureless  living  matter  which  con- 
stitutes the  germ  from  which  the  simplest,  smallest,  and 
most  evanescent,  as  well  as  the  largest  and  most  complex,  and 
the  longest  living  organism  in  nature,  has  come  by  direct 
descent  from  parental  living  matter— but  where,  how,  or  why 
the  first  one  of  the  kind  appeared,  has  yet  to  be  discovered  1 
The  really  active  living  portion  of  the  body  at  any  moment 

 the  Bioplasm,  in  the  adult  is  very  small  in  proportion  to 

the  non-living  matter  of  the  body,  and  may  contain  very 
little  solid  matter  of  any  kind,  as,  like  all  living  active 
growing  matter  in  living  nature,  it  consists  largely  of  water. 
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Of  the  Probable  Nature  and  Seat  of  Action  of  the 
Spiritual  Power  in  Man. 

It  has  been  suggested,  and  by  high  religious  authority, 
that  we  ought  to  find  among  religious  men  "the  most 
patient,  the  most  truth-seeking,  men  of  science,"  but  that, 
instead  of  this,  "  Science  and  Religion  seem  very  often  to  be 
the  most  determined  foes  to  each  other  that  can  be  found." 
The  scientific  man  cannot  find  God  in  science  ;  the  religious 
man  cannot  find  science  in  God.  "  Science  seems  to  despise 
Religion ;  and  Religion  to  fear  and  condemn  Science."  But 
what  sort  of  Science,  and  what  sort  of  Religion,  is  postu- 
lated? It  is  certain  that  in  these  days  between  Science, 
Philosophy,  and  Religion  there  is  a  very  close  relation,  and 
evidence  that  is  advanced  in  support  of  one  will  sometimes 
be  found  to  apply  to  all.  It  seems  that  all  life  begins  within 
living  matter,  and,  as  regards  man,  that  there  is  "a  voice 
within."  New  living  matter,  and  even  with  new  life  powers, 
may  arise  in  the  very  substance  of  already  existing  living 
matter.  No  life  obeys  the  laws  of  ordinary  non-living 
matter.  In  living  matter  alone  originates  the  life  that  is  to 
be.  Nothing  living  increase.';,  like  a  stone  or  a  crystal,  by  the 
deposition  of  new  matter  on  its  outside,  but  living  matter 
grows  only  by  the  passage  of  non-living  maiter  in  solution 
into  the  living  matter,  and  it  is  there  caused  to  live. 

The  conflicting  views  of  our  time  on  many  important 
"  general  principles "  connected  with  science,  philosophy, 
and  religion,  have  necessarily  led  to  vacillation  and  changes 
in  opinion,  and  to  the  division  of  those  who  are  hoping  for 
agreement  and  progress  in  knowledge,  into  numerous  sections 
widely  differing  from  one  another,  each  having  at  its  head, 
and  being  supported  by.  Authority.  But  the  successful 
investigation  of  facts  bearing  on  growth  and  structure-forma- 
tion are  gradually  leading  to  the  establishment  of  more 
definite  principles  in  Biology  and  Physiology.  I  have,  there- 
fore, not  hesitated  to  draw  attention  to  some  conclusions  of 
my  own,  which  have  resulted  from  direct  observation  and 
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microscopical  investigation,  which,  having  been  repeated  and 
confirmed,  justify  inferences  connected  with  life-power  that 
are  not  in  accordance  with  some  of  the  strange  doctrines 
of  life  and  growth  now  generally  taught. 

Is  it  not  probable  that  the  part  of  man's  nervous  system  in 
which  is  situated  the  living  matter,  which  is  recognised  as 
the  seat  of  that  life-power  concerned  in  human  consciousness, 
intellectual  action,  thought,  and  will,  may  be  also  the  source 
of  that  power  which  transcends  all  other  manifestations  of 
vital  power,  and  may  bring  man  nearer  to  God  1  Is  it  not 
even  conceivable  that  the  spiritual,  the  highest  life-power  in 
nature,  may  by  man's  own  effort  rise  to  a  condition  even 
transcending  the  spiritual  as  it  has  been  understood  ? 

May  I  not,  then,  in  reason  suggest  that  certain  groups  of 
living  particles  may  be  the  seat  of  the  living  spiritual  faculty 
— the  source  of  all  religious  hopes  and  aspirations,  as  well  as 
the  seat  of  contemplative  power  and  reasoning  upon 
ideas  naturally  leading  to  a  feeling  of  trust  and  belief 
which  may  find  expression  in  reverential  thanksgiving  and 
prayer  ? 

Again,  is  it  not  reasonable  to  conclude  that  as  the  vital 
power  of  the  bioplasm  of  certain  groups  of  the  cells  of  the 
cerebral  cortex  increases,  as  it  certainly  does,  and  steadily, 
in  many  instances  during  half  a  lifetime,  without  personality 
being  changed,  spiritual  vital  power  may  be  retained  and 
gradually  advanced  by  exercise  and  contemplation?  And 
may  not  this  spiritual  power  be  spiritually  changed  ? 

In  all  cases  nerve-action  is  the  result  of  the  consentaneous 
vital  action  of  a  large  number  of  individual  living  particles, 
each  in  man  and  the  higher  animals  being  seldom  more  than 
one  two-thousandth  part  of  an  inch  in  diameter,  contributing 
its  portion  to  the  observed  movement,  or  sensation  experi- 
enced. Moreover,  each  living  particle  is  in  a  state  of  per- 
petual change,  some  of  the  living  matter  ceasing  to  live,  and 
its  place  being  taken  by  the  production  of  new  living  matter, 
by  the  influence  of  that  which  exists  acting  on  the  nutrient 
matters  received  within,  and  causing  them  to  live. 
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"  Reflex  action  "  is  often  referred  to  as  if  it  were  a  physical 
change  only,  but  in  the  absence  of  living  matter,  no  reflex 
action  could  occur.  The  visible  movement  may.  perhaps,  be 
correctly  regarded  as  physical,  but  muscular  movement 
effected  by  nerve-action  is  a  direct  consequence  of  a  pre- 
liminary vital  change  in  living  matter  by  which  the  "  nerve 
current "  is  determined  (pp.  73,  74,  86,  87).  Some  of  my 
observations  on  the  peripheral  and  central  arrangement  of 
the  most  minute  nerve-fibres  lead  me  to  conclude  that 
"  afferent  "  and  "  efferent "  nerve- fibres  form  parts  of  a  con- 
tinuous nerve-circuit,  in  the  course  of  which  are  situated 
particles  of  living  matter  which  took  part  in  the  growth  and 
formation  of  the  fibre,  and  which  living  particles  are  con- 
stantly  being  nourished,  and  are  the  active  living  portions  of 
every  part  of  the  nervous  system,  upon  which  alone  life  and 
nerve-action  depend. 

Anatomical  facts  are  all  against  the  existence  of  a 
motorimn  or  a  sensorimn  commune.  There  is  no  point  in  the 
brain  to  which  all  afferent  nerves  converge,  or  from  which 
motor  nerves  diverge.  Every  sensation,  every  motor  act, 
arises  from  the  synchronous  activity  of  hundreds  of  particles 
of  living  matter  which  form  the  living  portion  of  all  nerve 
"  cells  " — the  vital  action  of  a  large  number  of  these  living 
particles  being  necessary  to  give  rise  to  any  one  sensation  or 
movement. 

Everyone  who  thinks  well  over  the  broad  anatomy  of  the 
brain,  medulla  oblongata,  and  spinal  cord,  and  bears  in  mind 
the  minute  structure  and  general  arrangement  of  the  cerebral 
cortex,  and  of  the  peripheral  distribution  of  the  finest  nerve- 
fibres  distributed  to  muscular  fibres  and  to  sensitive  and  sense 
organs,  will  scarcely  look  for  any  one  centre  or  point,  to 
which  all  "  sensitive  "  nerve-fibres  converge  and  all  the  fibres 
taking  part  in  motor  action  diverge— the  seat  of  operation  of 
the  will,  and  of  power  over  the  whole  voluntary  system  of 
nerve  action.  The  distinguished  Lotze  might  have  saved 
himself  much  clever  and  refined  reasoning,  and  his  many 
admirers  much  hard  reading,  if  he  had  allowed  himself  to 
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have  been  guided  only  by  facts  of  general  and  minute 
anatomy.* 

In  science,  every  demonstration  of  a  new  fact  almost  in- 
variably leads  to  the  correction  and  modification  of  some 
previous  conclusions,  and  not  unf  requently  of  principles  which 
have  been  regarded  as  justifiable  and  true  for  many  years. 
Especially  is  this  the  case  with  regard  to  new  microscopical 
facts.  Such  is  the  rate  at  which  new  scientific  knowledge 
has  increased  of  late,  that  some  general  views  accepted  and 
taught  but  fifty  years  ago,  are  now  out  of  date  and  almost 
forgotten.  The  meaning  of  many  important  words  has  also 
been  changed.  The  idea  of  "Infinity"  a  century  ago  was 
narrow  and  restricted  indeed,  as  compared  with  the  "Infinity  " 
of  the  present  time,  whether  applied  to  the  living  world  or  to 
the  non-living  cosmos. 

A  distinguished  theological  scholar  some  time  ago  spoke 
of  the  working  of  the  machinery  of  the  soul— a  notion  which 
is  absolutely  incompatible  with  many  broad  facts  of  life  and 
growth,  and  the  results  of  minute  investigations  into  the 
action  of  living  matter,  extending  over  many  years,  and  quite 
contrary  to  the  direction  in  which  my  thoughts  have  long 
been  tending  from  thinking  over  what  I  have  seen 
and  learned  from  observation.  I  hope,  therefore,  I  may  be 
permitted  to  give  expression  to  some  ideas  to  which  I  have 
been  led,  and  which  are  based  on  actual  observations  of  the 
structure  and  the  living  matter  of  that  part  of  the  brain 
which  seems  undoubtedly  to  be  concerned  in  the  psychical 
vital  action  of  man. 

No  facts  yet  ascertained  in  connexion  with  development 
and  the  early  ffrowth,  and  other  phenomena  of  the  human 
embryo,  in  any  way  militate  against  the  idea  of  man's 
psychical  power  as  manifested  by  the  living  matter  of  the 
"cells"  of  the  cerebral  cortex,  being  in  nature  quite  distinct 
from  all  other  kinds  of  life  power.   May  not  this  living  matter 

.  "  Metaphysic."  By  Hermann  Lotze.  Edited  by  Bernard Bosanquet, 
M.A.    Clarendon  Press  Series,  Vol.  II.,  p.  295  et  seg. 
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be  endowed  with  an  exceptional  form  of  life  power  acting 
from  within,  by  which  man  may  be  rendered  able  to 
contemplate  a  life  power  distinct  from  that  possessed  by  any 
other  organism  in  nature — spiritual — and  beyond  the  opera- 
tion of  all  physical  action  and  physical  law,  and  of  an  order 
distinct  from  the  life  power  of  any  of  the  lower  animals  ? 

It  has  also  been  said  that  "we  are  not  spiritual  beings 
only,  we  are  animals,"  and  "  whatever  nature  (!)  has  done  for 
animals,  we  may  expect  it  to  have  done,  and  to  be  doing,  for 
us"!  The  meaning  of  the  word  "spiritual"  in  the  first 
sentence  is  not  clear,  but  the  assertion  that  we  are 
"animals,"  in  my  opinion,  is  incorrect.  Man,  as  it  seems  to 
me,  is  not  in  any  sense  an  animal.  Animals  have  many  vital 
endowments  we  do  not  possess,  and  we  have  mental  vital 
powers  of  which  there  is  not  a  vestige  in  any  animal,  neither 
has  any  animal  power  that  can  correctly  be  called  ' '  spiritual, " 
such  as  every  human  being  possesses.  Moreover,  the 
characteristic  and  distinctive  features  of  both  man  and 
animals  were,  and  are,  determined,  and,  as  it  were,  laid 
down,  during  the  early  period  of  embryonic  life. 
•  The  idea  of  the  original — of  the  primitive  material  particles 
in  the  first  and  only  creation  being  t?ie7i  endowed  with  pro- 
perties and  qualities  which  were  eventually  to  assume  the 
character  of  the  powers  which  in  the  course  of  slow  ' '  evolu- 
tion" through  the  ages,  should  at  length  acquire  the  powers 
manifested  by  the  several  germs— the  infinite  forms  of 
living  organisms  which  have  gradually  followed  one  another, 
improving  generation  after  generation,  until  man  the 
"animal,"  man  the  "machine"  was  at  last  evolved,  is  pre- 
posterously fanciful. 

According  to  some  theological  opinion,  the  physical  and 
spiritual  worlds  should  be  considered  as  "united";  and 
things  spiritual,  it  has  been  said,  are  not  distinct  from  things 
physical.  To  these  doctrines  I  am  opposed.  Surely  the 
meaning  attached  to  the  word  "  spiritual"  cannot  in  reason 
belong  also  to  the  word  "physical."  Looking  from  the 
science  side  only,  the  "  spiritual  "  might  be  placed  in  the 
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same  category  as  the  "  vital,"  to  which  various  kinds  of  life- 
power  also  belong.  It  seems  to  me  proved  beyond  possibility 
of  doubt  that  every  kind  of  vitality  in  nature  is  a  power 
which,  unlike  heat,  light,  electricity,  mechanical  phenomena, 
and  material  properties,  really  eludes  every  kind  of  physical 
analysis  and  means  of  investigation  yet  discovered.  Vitality 
is  not  to  be  isolated,  nor  can  it  be  caused  to  assume  any 
other  form  or  mode.  It  can  be  studied  only  by  careful 
observation  of  the  effects  and  consequences  of  its  operation. 
When  life  ceases  no  known  power,  force,  or  energy  is 
evolved,  or  takes  its  place.  The  capacity,  the  power  of  the 
multiplication,  transmission,  and  spread  of  almost  every  kind 
of  vital  power,  is,  however,  unlimited,  and  seems  to  have 
been  so  from  the  first  creation. 

Neither  the  characters  nor  the  composition  of  the  infini- 
tesimal portion  of  living  matter,  which  is  the  carrier  of  the 
lowest,  as  well  as  the  highest,  living  powers  in  nature,  will 
account  for  its  wonderful  powers.  The  reason  is  convinced 
of  the  absence  of  any  gradational  relation  between  vital 
power  and  the  matter  by  which  it  is  received  and  transmitted 
from  parent  to  offspring.  No  physical  explanation  whatever 
will  in  any  way  account  for  the  facts. 

The  results  of  modern  scientific  investigation  are  no  more 
in  accord  with  such  conclusions  than  with  the  inference 
involved  in  the  dictum  taught  in  my  youth :—"  Stones  grow, 
plants  grow  and  live,  animals  grow,  live,  and  feel."  Here 
we  have  an  early  phase  of  that  supposed  gradual,  progressive 
change  in  the  matter  of  the  world  from  the  very  beginning, 
dependent  upon  supposed  material  properties  and  governed 
by  supposed  laws,  the  acceptance  of  which,  as  it  seems  to  me, 
would  necessitate  the  abandonment  of  the  ideas,  vital  and 
spiritual.  How  any  thoughtful  person  could  have  been  per- 
suaded to  attribute  the  phenomena  characteristic  of  every 
living  particle  in  nature  to  the  original  physical  particles  of 
primeval  matter,  is  indeed  a  mystery.  We  know  that  in  the 
living  world  the  same  identical  atoms  and  molecules  have  been 
and  are  used  over  and  over  again ;  at  one  time  being  the 
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matter,  perhaps  of  a  plant,  then  that  of  one  of  the  lower  or 
higher  animals,  and  eventually  contributing  to  form  the  body 
of  a  man .  Can  it  be  believed  that  to  the  primitive  properties  of 
the  elements,  rather  than  to  life  power  derived  from  previous 
life  power,  the  fact  of  living  can  be  attributed  ?  Surely  the 
life  that  moulds  the  matter  must  be  considered  as  of  greater 
importance  than  the  passive  matter  that  is  moulded,  seeing 
that  by  life  alone  can  be  effected  the  formation  of  anything 
living.  But  for  the  life-power,  the  matter  might  have 
remained  passive  for  ever,  or,  at  most,  have  been  tossed  about, 
disintegrated  and  deposited,  without  design  or  purpose,  by 
the  operation  of  inexorable  physical  law.  And  shall  man, 
the  only  "  animal "  that  can  reason,  consider  matter  all  in 
all,  and  ignore  the  direct  operation  of  life  on  the  matter? 
Can  qualities  and  characters  of  anything  living  depend  upon 
material  elements  and  their  properties  1 

To  many  it  will  appear  more  in  accordance  with  human  reason 
and  the  results  of  contemplation  and  thought,  to  believe  in  the 
probability  of  a  future  state  of  being,  than  to  accept  the  con- 
clusion that  with  the  death  of  every  form  of  living  matter  there 
must  be  an  end  of  its  life  and  everything  belonging  thereto — 
and  for  ever,  in  which  case  the  natural  aspiration  and  hope  on 
the  part  of  man,  for  advance,  and  for  a  fuller  and  higher 
existence  in  a  future  state,  can  be  but  a  dream  or  a  delusion. 

Looking  from  the  side  of  human  physiology  and  medicine 
only,  it  seems  to  me  that,  in  addition  to  the  facts  and  argu- 
ments to  be  advanced  in  support  of  the  idea  of  the 
"spiritual"  in  man,  there  are,  indeed,  many  things  to  be 
considered  which  justify  that  belief  and  hope,  in  which 
millions  of  our  predecessors  have  lived  and  died.  Is  not 
man  by  original  endowment  naturally  thoughtful  and 
religious,  and  has  not  the  spiritual  idea  been  a  result  of  our 
particular  natural  mental  organization,  pre-determined  by  the 
Creator  in  the  beginning  t 

Can  there  be  a  doubt  as  regards  the  increase,  say,  during 
the  past  century,  of  man's  power  over  nature,  or  of  his  pro- 
gress in  civilization  and  knowledge,  consequent  upon  new 
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discoveries  and  new  means  of  investigation,  particularly  of 
the  minute  structure  and  action  of  the  several  parts,  organs, 
and  tissues  of  his  body?  Consider  but  the  fact  of  man's 
power  of  improving  his  own  mental  endowments  by  self- 
training  and  practice,  and  probably  of  promoting  the  further 
development  of  his  psychical  and  intellectual  qualifications, 
and  his  ability  to  form  more  correct  judgments  concerning 
many  new  philosophical  and  scientific  problems  of  increasing 
difficulty  which  are  continually  being  presented  for  solution. 
Further,  but  with  diffidence,  I  venture  to  suggest  that  the 
wonderful  capacity  possessed  by  man  of  increasing  the  power 
of  the  living  matter  of  the  "  cells  "  concerned  in  intellectual 
operations,  there  can  be  no  doubt,  also  applies,  at  least 
in  notable  instances,  to  his  higher  psychical  actions  and 
aspirations  and  his  longing  to  act  rightly.  I  am  thus  led  to 
venture  the  suggestion  that  the  "soul"  may  be  the  life- 
power  immanent  in  the  living  matter  of  certain  "  cells  "  of 
the  human  cerebral  cortex.  And  further,  may  I  not 
also  venture  to  enquire  whether  it  is  not  conceivable  that  the 
spiritual  vital  power  belonging  to  man,  like  his  intellectual 
power,  may  be  progressive,  but,  unlike  all  other  kinds  of  life 
power  in  nature,  may  at  last  become  independent  of  matter 
— conscious  and  spiritual  life  power,  freed  fron?  all  material 
restrictions  to  which  it  had  been  subject  since  its  origin  in 
the  individual  germ  ?  These  considerations  lead  me  to  offer, 
but  with  diffidence  and  submission,  a  few  remarks  on  the 
problem  of  a  future  state  and  the  soul,  from  the  science  side, 
and  to  express  myself  as  entirely  opposed  to  the  idea  of  there 
being  anything  of  the  nature  of  mechanism  connected  with 
the  action  of  any  part  of  the  vital  or  spiritual  endowments  of 
man. 

We  know  that  neither  the  action  nor  the  powers  of  the 
several  different  kinds  of  vitality,  even  of  the  very  lowest 
organisms,  can  be  accounted  for  by  physical  forces  or 
material  properties  ;  and,  looking  from  the  physiological  side, 
I  would  ask,  whether  it  is  not  within  the  bounds  of  reasonable 
probability  that  the  highest  and  most  remarkable  form  of 
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vitality  belonging  to  the  living  matter  of  some  of  the  "  cells  " 
of  the  cerebral  cortex,  groups  of  which  are  probably  the  seat 
of  consciousness,  intellect,  and  will,  and  of  the  contemplative 
faculty,  may  not  be  also  the  seat  of  the  spiritual  vital 
power  ? 

Does  not  the  idea  of  a  future  life  involve  a  firm  belief  in 
the  spiritual  life-power  of  man  alone  of  all  created  beings  ? 
and  does  it  not  almost  imply  belief  in  man's  own  power  to 
develop  and  improve  if  he  will,  his  own  capacity  and  habits 
of  thought  and  contemplation— belief  which,  however,  as  it 
seems  to  me,  will  necessarily  lead  him  in  the  religious 
direction  ? 

Is  it  altogether  unreasonable  to  assume  that  the  highest 
kind  of  the  manifestation  of  life  power,  acting  through  one 
particular  form  of  living  matter  belonging  to  man's  organism 
only — that  form  which  is  the  seat  of  consciousness  and 
contemplative  power,  of  intellect  and  will — might  have  been 
so  ordered  as  to  become  independent  of  matter,  and  not,  as 
other  forms  of  vital  power,  to  absolutely  cease  when  the 
death  of  the  living  matter  takes  place?  For  we  must,  I 
think,  accept  the  arguments  in  support  of  the  spiritual  vital 
power  in  ma.n— Spiritual,  as  contrasting  with  all  Physical, 
Chemical,  and  Mechanical  phenomena.  Of  those  who  in  a 
century  attain  very  high  intellectual  and  spiritual  power, 
probably  few  indeed   have    developed   the  highest  life- 

ower  attainable  by  human  effort. 

The  scientific  evidence  of  a  life-world  not  controlled  or 
governed  by  inexorable  physical  law,  and  separate,  distinct 
from,  and  not  necessarily  dependent  upon,  forces  and  properties 
of  the  material  world,  is  certainly  to  my  mind  conclusive, 
and  not  to  be  explained  away.  The  life  phenomena  of  the 
very  lowest  organisms,  as  well  as  those  characteristic  of  the 
vegetable  and  animal  kingdoms,  and,  of  course,  of  man  him- 
self, are  demonstrative ;  and  the  more  minute  and  searching 
the  investigation  may  be,  the  more  impossible  seems  to  be  the 
task  of  those  who  would  attribute  life  to  modified  physical 
action.     The  general  conclusion,  therefore,  from  modern 
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scientific  enquiry,  so  far  from  being  opposed  to  religious  views, 
actually  supports  religious  belief,  and  students  of  natural 
knowledge  who  are  guided  by  reason,  will  believe.  The  more 
thoroughly  the  results  of  observation  are  examined  and 
criticised,  the  more  impossible  will  it  become  to  assent  to  any 
views  which  are  opposed  to  the  belief  in  the  living  God  of  in- 
finite Power. 

As  new  facts  and  new  discoveries  increase,  and  our  present 
natural  knowledge  shall  be  adequately  examined  and  sub- 
jected to  further  study  and  careful  criticism,  is  it  not 
probable  that  the  Materialism,  Agnosticism,  Monism,  Secu- 
larism, and  Atheism— and,  above  all,  the  so-called  Rationalism 
and  Freethought,  will  give  place  to  the  recognition  of  Life- 
Tower  in  living  nature  distinct  and  separate  from  every  kind 
of  physical  property,  as  well  as  the  supposed  influence  of 
material  force,  energy,  and  even  ether  and  other  supposed 
physical  agencies  immanent  in,  or  in  any  way  connected 
with,  non-living  matter  ? 

I  cannot  but  think  that  in  the  near  future  there  will  be  a 
decided  approach,  and  from  the  side  of  science,  towards  a 
general  concurrence  of  philosophic  and  scientific  opinion, 
not  opposed  to  religion  or  to  the  general  views  of  living 
nature  entertained  by  many  religious  men  up  to  the  middle 
of  the  last  century— belief  in  the  never-ceasing  influence,  in 
the  living  world,  of  Infinite  Power,  directing,  governing, 
and  sustaining  vital  power,  operating  in  all  living  organisms 
in  this  the  only  living  world  known  to  us ;  and  that  this 
part  of  our  belief  cannot  be  more  correctly  expressed  than 
in  the  well-known  words  :  "  There  is  but  one  living  and 
true  God,  everlasting,  without  body,  parts,  or  passions ;  of 
infinite  power,  wisdom,  and  goodness ;  the  Maker  and 
Preserver  of  all  things,  both  visible  and  invisible." 


"A  firm  faith  in  Criticism  and  a  firm  faith  in  God" 
(Westcott^. 
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Arguments  for  vitality  and  religion  suggested  by 
practical  medical  and  missionary  work. — ele- 
mentary science  teaching  suitable  for  the 
young  and  uninformed. 

Facts  and  arguments  in  support  of  vitality  as  a  power 
distinct  and  apart  from  every  kind  of  material  property, 
force,  or  energy,  have  been  obtained  by  long  study  of  the 
changes  by  v.'hich  the  formation  of  tissue  is  determined,  and 
upon  which  the  growth  of  living  matter,  not  only  in  health 
but  also  in  disease  depends,  in  plants,  animals,  and  man 
Not  a  few  of  the  conclusions  arrived  at  seem  to  have  some 
bearing  on  questions  of  religion  and  education,  as  well  as  on 
medical  and  missionary  medical  work,  and  may  in  some 
respects  influence  our  opinions  on  medical  education, 
missionary  work,  and  the  particular  elementary  science — 
teaching  suitable  for  the  young  and  uninformed. 

It  seems  important  to  consider  some  life  questions  from  a 
practical  as  well  as  from  a  scientific  standpoint. 

"The  contrast  which  every  thoughtful  person  must  have 
noticed  between  the  general  characters  and  properties  of  the 
whole  material  universe,  with  its  eternal  rigid  unalterable 
la  ws,  and  the  living  world,  with  its  never-ceasing  vital 
activity  and  changes  in  every  kind  of  living  matter  and  of 
every  living  organism,  including  man  himself,  must  have 
been  recognised  by  every  person  of  general  intelligence,  and 
will  probably  have  been  regarded  as  sufficient  to  convince 
all  who  think  over  the  broad  general  facts,  that  the  life-world 
is  absolutely  distinct  and  not  necessarily  evolved  from  the 
non-living  world.  Consider  how  few  of  the  constituents  of 
the  cosmos  are  components  of  living  matter  to  which  life- 
power  under  any  circumstances  is  communicated,  and  think 
what  an  infinitesimal  proportion  of  infinite  material 
immensity  is  at  any  one  moment  living.  Not  only  so,  but,  as 
already  remarked,  this  sams  infinitesimal  portion  lives  and 
dies  over  and  over  again  as  age  succeeds  age. 
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Life  comes  and  goes,  increases  and  multiplies,  and  ceases, 
while  the  same  material  atoms  and  particles  may  act  as 
carriers  and  be  the  temporary  seat  of  life  century  after  century, 
some  leaving  behind  the  evidence  of  the  remarkable  formative 
power  of  life  in  structures  and  arrangements  not  to  be  other- 
wise produced. 

The  idea  of  mechanism  and  mechanical  action  in  anything 
living  must  be  abandoned.  Is  not  all  the  "  machinery  "  in 
the  world  machinery  that  was  designed,  constructed, 
regulated,  and  kept  in  working  order  by  man  himself  ? 
Seeing  that  every  structure  in  every  living  organism  is  formed 
by,  or  evolved  from,  the  wonderful  spontaneously  moving 
structureless  living  matter,  consisting  principally  of  water, 
the  mechanical  evolution  of  a  living  particle  becomes  incon- 
ceivable in  thought. 

How,  then,  does  the  question  of  Vitality,  as  opposed  to  force 
and  the  material  properties  of  matter,  look  from  the  stand- 
point of  the  medical  practitioner  1  Most  of  us  accustomed 
to  hospital  wards  and  the  sick  rooms  of  all  classes,  are  often 
surprised  at  the  patience  and  resignation  with  which  severe 
pain  and  sorrow,  hardships  and  serious  illnesses  are  borne  by 
patients  of  all  classes  and  at  all  ages,  often  without  com- 
plaint, even  by  those  who  for  years  have  enjoyed  robust 
health,  and  who  perhaps,  have  thought  of  little  beyond 
pleasures,  amusements,  and  physical  exercises.  It  often 
happens  that  to  the  nurse  or  medical  attendant  is  revealed 
more  concerning  the  "  inner  life  "  than  the  nearest  friends 
had  supposed  to  exist. 

In  days  long  ago,  when  there  was  plenty  of  time  to  learn 
and  to  think,  and  students  had  the  privilege  of  teaching 
themselves,  and  time  to  study,  some  could  even  engage  in 
research  work,  and  at  the  same  time  could  prepare  themselves 
for  the  examination  for  the  license  to  practise  their  profes- 
sion. The  physician  who  taught  himself  by  observation  in  the 
wards  and  by  careful  thinking  over  all  he  saw,  more  especially 
if  he  had  also  engaged  in  original  investigation,  would  feel 
considerable  diflBculty  in  accepting  many  of  the  popular  dicta 
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of  some  scientific  authorities  of  the  nineteenth  century,  who 
insisted  upon  the  physical  nature  of  life,  including  that  of 
man  as  he  is,  as  well  as  the  dependence  of  all  human  actions 
on  the  operation  of  physical  law.  Medical  practitioners  have 
sometimes  felt  that  it  was  not  the  scientific  difficulties  which 
were  the  stumbling-blocks  to  the  acceptance  of  religious 
views,  but  rather  the  impossible  physical  doctrines  which 
have  been  forced  upon  us  for  many  years  past,  by  which  all 
life  was  said  to  be  accounted  for,  but  none  is. 

Many  views  concerning  the  nature  and  action  of  the 
human  mind    have  been  pronounced  by  modern  science 
and   philosophy  to    be  "unknowable,"    but,    as  Goethe 
remarked,  "if  enquirers  and  thinkers  did  not  obstinately 
insist  that  the  unknowable  was  knowable,   there  would 
be  an    end  of   all  research."     Conclusions    arrived  at 
from  general  knowledge  and  reason,  and  from  the  minute 
investigation  of  living  things  at  all  ages  between  life  and 
death,  the  changes  during  growth,  the  unexplained  spontaneous 
movements  of  living  matter,  the  varying  general  phenomena 
of  living  nature  as  season  followed  season,  have  indelibly 
impressed  on  the  thoughtful  mind  the  probability  of  infinite 
power.    The  opinions  of  the  best  and  wisest  of  men  at  very 
different  periods  of  history,  the  prolonged  reasoning  and  the 
philosophical   convictions    of    thousands  of  the  greatest 
intellects  devoted  to  philosophy,  science,  art,  and  learning,  as 
well  as  the  aims  and  aspirations  of  the  most  experienced  and 
thoughtful  teachers  of  various  branches  of  human  knowledge, 
which  have  been  constantly  advancing  during  many  centuries, 
are  confirmed.     The    general    conclusions   of    the  most 
thoughtful  physicians  of  wide  experience  from  very  early  days, 
who  could  not  be  persuaded  by  authorities  who  from  time  to 
time  have  opposed  the  idea  of  vitality  and  religious  thought, 
also  supported  belief  in  the  infinite  power  of  the  living  God  as 
above  and  beyond  and  distinct  from  the  material,  and  held 
that  belief  in  life  beyond   the   grave  was   not  opposed 
to  facts  of  man's  nature  and  life  power.    The  fact  of  man's 
capacity  to  improve  his  own  intellectual,  nioral,  and  religious 
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powers  by  his  own  efforts,  characteristic  of  man  alone  in  all 
living  nature,  must  not  be  forgotten. 

Let  me  now  ask  whether  one  argument  can  be  adduced 
from  actual  observation  or  experiment  in  any  department  of 
living  nature  which  weakens  the  reasoning  adduced  in 
support  of  our  belief  in  the  God  of  Life.  Does  one  of  the 
many  attempts  to  prove  a  purely  physical  source  of  vital 
phenomena  in  any  way  justify  the  idea  of  a  physical  origin 
even  of  the  very  "simplest,"  "lowest"  living  particle,  or 
that  of  the  correlation  of  life  with  any  form  of  force  ? 

Of  the  very  recent  ' '  tendencies  "  of  thought,  it  is  much  to 
be  regretted  that  some  have  strongly  tended  towards  the  most 
extravagant  assumptions,  offending  the  reason  of  intelligent 
people  of  all  classes,  just  as  some  most  mysterious,  inex- 
plicable "tendency"  has  recently  led  to  the  creation  of  a 
most  determined  "conscientious  objector,"  who  is  quite 
unable  to  explain  his  reasons  for  objecting.  Notwith- 
standing the  results  of  most  careful  observation  and  experiment, 
to  say  nothing  of  actual  fact  demonstration  in  all  parts  of  the 
world  sufficient  to  convince  every  reasoning  being,  whatever 
his  feelings,  prejudices,  and  intuitions  might  have  been, 
and  notwithstanding  the  experience  and  unanimous  advice  of 
many  thousand  members  of  the  medical  profession,  of 
officers  of  hospitals,  medical  colleges.  Universities,  and  other 
institutions,  and  the  sad  practical  demonstrations,  afforded 
by  several  epidemics  of  one  of  the  most  terrible  but  abso- 
lutely preventable  of  diseases,  the  objectors  prevailed. 
Thousands  of  cases  and  many  deaths,  at  an  expense  of  half 
a  million,  which,  as  well  as  much  misery,  might  have  been 
entirely  prevented,  if  only  the  public  mind  could  have  been 
influenced  by  common  sense,  and  a  little  guided  by  facts 
of  medicine,  which  any  friendly  practitioner  would  have 
readily  explained  to  anyone  who  chose  to  ask  him  to  do  so. 

General  Scientific  knowledge  of  living  nature,  of  advantage 
to  Missionaries. — In  no  department  of  work  and  thought  is  a 
general  knowledge  of  living  nature  of  greater  advantage  to 
the  teacher  than  in  missionary  work.    Some  knowledge  of 
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the  nature  and  growth  of  living  things  may  enable  the 
missionary  at  once  to  gain  the  confidence  and  excite  the 
interest  of  ignorant  and,  perhaps,  almost  unteachable  people. 
By  first  interesting  his  pupils  by  a  little  elementary  instruc- 
tion in  living  nature  of  the  most  simple  kind,  he  may  allay  shy- 
ness and  fear,  and  perhaps  overcome  natural  dislike  and  opposi- 
tion to  instruction  and  learning.  Most  uneducated  persons 
and  children  will  take  notice  of,  and  carefully  observe  any 
living  thing  brought  before  them,  and  will  attentively  listen 
to  any  remarks  that  are  offered  with  regard  to  its  nature, 
structure,  and  action. 

Do  not  members  of  the  medical  profession  in  some  degree 
work  on  missionary  lines  when  they  endeavour  to  explain  to 
their  patients  some  of  the  first  principles  of  medicine  and 
hygiene,  and  the  management  of  children  in  health  and  sick- 
ness, and  young  people  of  the  weak  and  tender  sort,  and  do 
they  not  try  to  teach  the  correct  way  of  living,  and  how, 
under  very  different  circumstances,  and  in  indifferent 
climes,  health  may  be  restored  and  preserved  ?  Do  we  not 
also  endeavour  to  explain  and  make  it  clear  to  a  patient  why 
we  recommend  him  to  subject  himself  for  a  time  to  water 
treatment,  by  which  the  minute  streams  of  fluid  meandering 
everywhere  through  the  interstices  of  the  different  tissues  of 
his  body  will  be  temporarily  augmented  in  volume,  and  many 
imperfectly  soluble  substances,  which  have  been  accumulat- 
ing perhaps  for  a  long  time,  thus  dissolved,  washed  away, 
and  at  last  eliminated  1 

Missionaries  will,  I  think,  often  gain  much  by  explaining 
to  their  pupils  some  of  the  broad  principles  of  natural  know- 
ledge, illustrating  their  remarks  by  examples  from  living 
nature,  which  clearly  indicate  the  infinite  power,  wisdom, 
and  goodness  of  the  Creator  in  every  part  of  the  world  of 
life.  Youthful  and  uninstructed  minds  may  in  this  way 
gradually  be  prepared  for  the  reception  and  contemplation  of 
higher  and  less  easily  demonstrable  truths.  So  also  in  many 
instances  may  the  secularly-trained  mind,  by  having  its 
attention  directed  to  elementary  facts  of  living  nature,  be  led 
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towards  an  intelligent  study  of  the  nature  and  manner  of 
growth  of  living  things,  and  in  all  probability  will  be  satisfied 
that  the  mystery  of  life  is  not  to  be  solved  by  secular 
physical  philosophy. 

It  has  long  seemed  to  me  that  missionary  and  medical 
labourers  should  receive  all  possible  encouragement  from  the 
science  point  of  view,  and  that  the  advantages  of  natural 
knowledge  should  be  fully  explained  to  mankind  in  every 
part  of  the  world  ;  or  am  I  wrong  in  thinking  that  in  almost 
every  man  there  is  a  natural  desire  to  learn  the  truth  con- 
cerning the  real  nature  and  cause  of  life  ? 

Man's  much  increased  power  over  nature,  and  his  influence 
upon  non-living  and  living,  always  increasing  by  scientific 
investigation,  and  his  desires,  aims,  and  hopes,  naturally 
inclining  towards  religion  and  philosophy,  tend  towards  con- 
clusions which  involve  belief  in  and  constant  reference  to 
Power,  giving  and  sustaining  life,  and  transcendent  over  the 
non-living  cosmos  and  all  matter,  and  its  forces  and  properties, 
tendencies  and  laws  Such  considerations  must  necessarily 
influence  our  views  on  the  great  education  question,  and 
particularly  that  important  part  which  refers  to  the  early 
education  of  the  young,  and  which  cannot  in  my  opinion  be 
adequately  discussed  without  its  bearing  on  religious  teaching 
being  fully  and  carefully  considered. 

Is  not  a  missionary  spirit  becoming  more  useful,  and  is  it 
not  uniformly  spreading  over  the  world,  contrary  to  the 
opinion  of  some  scientific  authorities?  Is  it  not  strong  in 
both  sexes,  and  manifest  in  almost  everyone  deeply  interested 
in  the  education  of  children  and  the  progress  and  well-being 
of  mankind  in  all  civilized  countries,  particularly  in  English- 
speaking  parts  of  the  world  ? 

The  first  desire  of  a  scientific  investigator,  as  soon  as  he  is 
satisfied  that  he  has  ascertained  a  new  fact  or  demonstrated 
a  truth,  is  naturally  to  communicate  to  those  interested  in 
the  subject,  the  results  of  his  labours,  perhaps  to  convert 
some,  and  encourage  other  workers  to  further  extend  the 
investigation  which  they  have  commenced  ?  And,  indeed,  is  he 
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not  sometimes  so  enthusiastic  and  energetic,  as  to  prematurely 
impress  npon  others  the  immediate  acceptance  of  doctrines 
which  are  immature  and  doubtful,  as,  for  example,  the  asser- 
tion that  the  sun  is  the  creator  of  life,  and  the  producer  of 
living  things  and  their  highly  complex  organs,  while  another 
physical  enthusiast  declares  that  we  are  all  machines  ? 

Many  of  us  who  have  been  long  engaged  in  biological 
investigation  believe  in  infinite  power,  far  beyond  and 
above  and  distinct  from  all  eai-thly  powers — Power  the 
nature  of  which  is  not  to  be  defined  in  terms  of  science, 
or  to  be  in  any  way  explained;  though  by  carefully 
thinking  over  the  phenomena  of  life,  and  the  works,  thoughts, 
and  iaferences  of  the  wisest  and  most  talented  of  his 
predecessors,  as  well  as  thoughts  which  from  time  to  time 
rise  in  his  own  mind,  man  may  be  able  to  form  a  dim  but 
inadequate  conception. 

Elementary  science  teaching  for  young  children. —1  venture 
to  think  that  the  subject  most  suitable  to  the  understanding 
of  very  young  children  is  living  nature,  including  observa- 
tion on  living  plants  and  animals,  the  gradual  changes 
occurring  during  growth  being  evident  to  all — and  most  inter- 
esting. Children  and  young  people  are  thoroughly  interested 
in  watching  the  growth  of  common  plants,  the  development 
of  the  leaves  as  the  buds  burst,  and  particularly  the  forma- 
tion and  expansion  of  flowers.  Short  simple  lessons  thus 
illustrated  by  living  things  themselves,  given  twice  or  three 
times  a  week,  and  not  occupying  more  than  ten  minutes  or  a 
quarter  of  an  hour,  will  awaken  the  interest  and  curiosity  of 
even  very  young  children,  and  be  indirectly  of  great  assist- 
ance to  the  teacher  in  the  lessons  of  less  interest  but  of 
greater  consequence — spelling,  counting,  and  writing,  and 
other  necessary  elements  of  knowledge  which  must  be 
taught,  bat  which  are  not  popular  with  many  young 
children. 

Clergymen,  parents,  school-teachers,  medical  practitioners, 
and  missionaries,  should  be  able  to  give  a  little  instruction 
on  the  general  nature,  growth,  and  action  of  ordinary  Jiving 
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things,  and  living  matter  which  is  never  destitute  of  water, 
as  contrasted  with  passive,  lifeless  matter,  which  may  be 
moist  or  dry,  solid  or  liquid,  or  in  the  state  of  gas  or  vapour. 
A  simple  description  of  living  and  non-living  matter  ought,  in 
my  opinion,  to  precede  other  kinds  of  general  instruction. 
The  student  soon  begins  to  appreciate  the  essential— the 
absolute  difference  between  living  and  non-living— life  and 
death,  and  the  vital  andphysical  actions  of  matter,  its  so-called 
grojvth  (!)  and  the  difference  between  crystallization,  in  which 
matter  is  deposited  on  the  outer  surface  of  the  crystal, 
already  formed— and  true  living  groioth,  in  which  process 
the  new  matter,  which  must  be  in  a  state  of  solution  in  water, 
passes  into  the  very  substance  of  matter  already  living, 
where  only  it  can  become  living. 

It  is  natural  knowledge  of  the  kind  referred  to  which  is 
now  generally  included  in  Biology,  the  principles  of  which,  I 
think,  may  with  advantage  be  taught  to  very  young  children, 
particularly  if  it  is  desired  that  the  teaching  should  be 
purely  secular.  Biology  includes  the  consideration  of 
structure-formation,  growth,  and  action  in  the  case  of  a 
common  plant  or  animal.  Even  an  ignorant  savage  would 
be  interested  if  he  could  be  persuaded  to  attentively  watch 
the  growth  of  a  young  plant  or  animal,  and  note  the  changes 
from  day  to  day. 

The  germination  of  various  seeds  in  shallow  water,  or 
placed  on  the  surface  of  water  in  a  little  glass  vessel  made  for 
the  purpose,  or  on  a  wire  or  other  simple  support  by  which 
the  complete  immersion  of  the  seed  may  be  prevented,  will 
be  watched  by  children  with  great  interest  and  encourage 
them  to  think.  After  the  first  few  days,  as  soon  as  the  growth 
begins,  exposure  to  light  in  a  warm  room  is  necessary. 

Peas,  beans,  chestnuts,  acorns,  wheat,  oats,  and  many  other 
seeds  may  be  grown  in  this  simple  way  in  a  small  shallow 
saucer,  but  the  water  should  not  quite  cover  the  seed.  The 
food  required  for  the  early  development  of  root  and  stem  is 
provided  for  in  the  seed  itself,  so  that  for  the  early  changes, 
distilled  water  will  answer  as  well  as  ordinary  water,  in 
which  many  substances  are  dissolved  in  small  quantity. 
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Few  things,  studied  for  the  first  time,  excite  more  interest 
than  the  early  growth  of  the  vegetable  germ  and  the  forma- 
tion of  stem  and  roots  as  they  grow  in  opposite  directions. 
One  of  the  best  seeds  for  the  purpose  is  the  common  acorn, 
because  the  little  oak  tree  will  live  in  an  ordinary  room  for 
a  long  time,  indeed,  with  care,  it  may  be  kept  for  years.  It  will 
long  live  on  water  and  air  only,  and  year  after  year  will  form 
buds  and  leaves  and  stem  without  being  planted  in  earth,  in 
a  glass  cup  or  vessel  in  which  the  extension  of  branches 
and  of  every  little  rootlet  by  living  growth  may  be 
observed,  as  well  as  the  gradual  formation  and  growth  of 
buds  and  the  formation  of  leaves  during  the  early  part  of  the 
year. 

Short  demonstrations  on  the  formation  of  the  wood  and 
bark  of  trees,  the  oldest  portion  of  the  first  being  central  and 
of  the  last  outside,  will  interest  the  class,  if  the  teacher  will 
illustrate  his  remarks  from  a  few  small  branches  cut  from 
almost  any  tree  or  shrub.  A  short  general  description  of  the 
growth  of  a  feather,  hair,  horn,  nail,  or  other  common 
tissue  formed  by  well-known  animals  will  provide  subjects 
for  consideration  in  several  lessons,  and  from  time  to  time 
the  changes  that  take  place  in  young  animals  as  they  grow 
may  be  referred  to,  and  thus  the  pupil  may,  from  the  study 
and  contemplation  of  some  of  the  simplest  productions  of 
living  nature,  be  led  to  think  of  infinite  power  and 
wisdom,  as  rendered  evident  by  the  structure  and  perfect 
adaptation  of  parts,  and  the  evidence  of  prevision  from  the 
earliest  stage  of  the  germ. 

For  more  advanced  students  I  would  recommend  the 
careful  study  of  a  germinating  mustard  seed  during  the  first 
week  or  two  of  its  vital  growth.  This  seed  can  be  easily 
obtamed,  and  can  be  studied  at  almost  any  period  of  the 
year.  In  very  cold  weather  it  will  require  moderate  warmth 
indoors.  With  the  aid  of  an  ordinary  lens  or  low  microscope 
power  the  student  will  be  able  to  observe  the  most  important 
changes  which  occur  as  the  little  mustard  plant  grows  and 
gradually  acquires  its  well-known  characters,  and  he  will  I 
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am  sure,  be  satisfied  that  ihe  vital  phenomena  are  not  to  be 
explained  by  physics  ov  chemistry  ;  and  he  will  soon  feel  con- 
vinced that  to  include  them  in  the  physical  category  would 
be  inconsistent  with  the  observed  facts.  The  more  the 
student  thinks  over  what  he  sees  from  day  to  day,  the  more 
convinced  will  he  be  of  the  necessity  of  admitting  the 
existence  and  direct  influence  of  life-power  as  the  only 
reasonable  means  of  accounting  for  the  development  and 
growth  of  the  little  plant.  He  may  name  this  active  life 
factor  or  agent  "  Vitality,"  or,  if  he  prefers,  may  designate 
it  the  living  x. 

Many  highly  important  questions  concerning  the  nature  of 
life  may  be  investigated  by  the  student  who  has  carefully 
studied  the  germination  and  growth  of  a  grain  of  mustard 
seed.  The  nature  of  some  of  the  most  obscure  phenomena 
connected  therewith  may  be  discovered  and  explained  by  one 
who  has  made  himself  acquainted  with  the  best  methods  of 
preparing  moist  specimens  of  vegetable  tissues  for  examina- 
tion, with  powers  magnifying  three  or  four  hundred  diameters 
and  upwards. 

As  the  stem  of  the  little  mustard  plant  grows  during  the 
early  days  of  its  existence,  a  multitude  of  very  minute 
conical  hair-like  processes,  it  will  be  observed,  have  been 
gradually  growing  on  the  stem.  These  are  quite  transparent, 
and  each  contains  colourless  semifluid  Bioplasm  or  living 
matter.  If  with  a  very  thin  sharp  knife  a  thin  layer  of  the 
outer  surface  of  the  stem  be  removed  and  transferred  to  a 
glass  slide,  moistened  with  a  drop  of  water,  and  gently 
covered  by  a  very  thin  covering-glass,  an  individual  hair  can 
be  well  seen  and  examined.  With  a  power  of  four  or  five 
hundred  diameters  or  upwards,  the  spontaneous  vital  move- 
ments of  the  contained  living  matter,  in  the  thin  layer  of 
bioplasm  just  beneath  the  delicate  membrane,  will  be  seen 
to  exhibit  very  steady  linear  currents  moving  longitudinally 
in  opposite  directions.  This  is  one  of  the  most  interesting 
and  delicate  of  the  forms  of  cyclosis  seen  in  plants,  and 
probably  one  of  the  most  beautiful  in  nature,  though  much 


159 


less  easily  detected  than  the  movements  in  cells  of 
vallisneria,  tradescantia  and  some  other  plants. 

The  scientific  investigation  of  the  structure  and  action 
of  many  of  the  simplest  living  organisms  irresistibly,  as  it 
seems  to  me,  leads  the  thoughts  towards  natural  religion.  As 
long  as  the  facts  of  tjrowth  in  any  living  thing  shal  remain 
inexplicable  by  physics,  and  its  cause  not  to  be  determined 
by  minute  investigation,  the  mind  is  naturally  inclined  to 
suppose  that  the  true  explanation  must  be  the  operation  of.  a 
factor  far  beyond  and  totally  distinct  from  physical  science. 
By  the  contemplation  of  the  powers  associated  with 
those  wonderful,  structureless,  spontaneously-moving  living 
particles,  does  not  the  mind  discover  in  this  fact  of  life,  and  its 
necessary  cessation  in  death  an  unquestionable  reason  for  the 
conclusion  that  an  absolute  distinction  must  be  drawn 
between  the  states  of  life  and  death  ;  and  may  we  not  regard 
vital  movement  as  due  to  the  vital  factor,  as  a  scientific 
basis  of  natural  religion,  confirming  our  belief  in  vital 
power,  and  as  scientific  evidence  of  the  Living  God,  the 
Giver  and  Supporter  of  life  ? 

From  different  kinds  of  living  structureless  matter 
different  structures  result.  But  each  kind,  though  by 
observation  and  chemical  analysis  undistinguishable  from 
the  rest,  gives  rise  to  its  own  characteristic  forms  of 
structure,  by  which  we  can  tell  the  particular  species  or 
variety  of  organism  which  produced  it.  It  is  nevertheless 
true  that  each  special  structure  may  vary  in  certain  particu. 
lars.  In  all  cases  this  power  of  variability  i.s  limited  in 
degree.  No  two  organisms,  no  two  leaves  of  a  tree  will  be 
found  to  be  exactly  alike,  but,  nevertheless,  all  the  leaves  are 
so  much  alike  that  no  doubt  can  be  entertained  as  to  their 
nature  and  the  tree  from  which  they  were  derived.  More- 
over, special  structures  are  also  present  in  the  most  minute 
organisms  and  in  very  minute  structural  details,  and  it 
is  certain  that  to  the  vital  power  of  the  structureless  living 
matter,  every  structure  is  indebted  for  its  characters  and 
arrangement. 
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If  the  advocates  of  "  Physical  life  "  would  only  study  and 
see  with  their  own  eyes  the  phenomena  of  vital  movement, 
and  the  formation  of  structiire,  as  this  may  be  investigated 
with  the  aid  of  high  magnifying  powers  in  properly  prepared 
specimens,  they  would  soon  discover  that  the  operation  of  a 
vital  factor  must  be  admitted — a  factor  of  which  they  know 
nothing,  though  its  existence  and  great  importance  are 
certain — a  very  powerful  factor,  which  neither  the  philosophy 
of  Mr.  Darwin,  nor  that  of  Mr.  Herbert  Spencer,  nor  that  of 
Mr.  Huxley,  or  of  any  advocate  of  the  many  physical  and 
chemical  doctrines  of  life,  ancient  or  modern,  allows ; 
although  in  the  absence  of  this  factor,  not  one  single  particle 
of  any  kind  of  living  matter  yet  discovered  on  earth,  or  in  the 
waters  thereof,  would  have  been  created,  or  would  now  be 
alive. 

The  above  remarks  on  the  teaching  of  natural  knowledge 
apply  with  equal  force  to  the  early  elementary  science-in- 
struction of  pupils  by  school  and  college  teachers  and 
missionaries  in  distant  parts,  where  the  majority  of  the 
people  are  ill-informed,  or  ignorant  of  the  elements  of 
scientific  knowledge,  and  perhaps  scarcely  able  to  use  their 
thinking  powers.  Lessons  of  the  kind  suggested,  on  natural 
objects  and  living  nature,  form,  I  think,  a  very  suitable 
iatroduction  to  the  study  of  higher  and  more  difficult  problems 
and  intellectual  exercises,  and  will  encourage  the  young  to 
think  for  themselves  and  lead  them  to  ask  questions  of  their 
teachers — one  of  the  most  certain  ways  of  learning.  For,  in 
this  way,  sympathy  and  friendship  will  certainly  be 
established  between  teacher  and^taught,  and  thus  will  sound 
intellectual  progress  be  certain. 

The  importance  of  elementary  science-teaching  is  freely 
admitted,  and  certainly  it  should  be  provided  for  in 
"primary"  and  "secondary"  education,  but  "science 
teaching  "  clearly  ought  not  to  be  interpreted  as  instruction 
in  physics  and  the  material  properties  of  matter  only— nor  is  it 
right  that  the  science  teacher,  whatever  his  own  opinion  may 
be,  should  so  express  himself  as  to  lead  his  pupils  to  think 
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that  7)iatter  is  all  in  all,  and  life  but  an  original  property  of 
matter  "  variously  modified." 

Free  discussion  of  general  scientific  doctrines  and  criticism 
of  the  opinions  advanced  by  those  who  advocate  new  views 
concerning  first  principles  of  science  and  philosophy  are,  at 
this  time,  much  to  be  desired,  and,  in  my  opinion,  would 
soon  lead  to  an  approach  towards  agreement  as  to  the  kind  of 
natural  knowledge  which  should  be  taught  to  the  young 
under  the  head  of  "Elementary  Science."  I  cannot  but 
think  that,  as  already  remarked,  instruction  on  the  general 
nature  of  living  things,  common  plants  and  animals, 
and  ordinary  vital  powers,  vital  action  and  growth,  as 
contrasted  with  non-living  matter  and  its  characters,  composi- 
tion, and  properties,  ought  to  be  the  introduction  to  all 
lessons  in  natural  knowledge. 

The  teacher  would  experience  very  little  difficulty  in  ex- 
plaining to  the  children,  and  in  a  manner  they  would  under- 
stand, how  absolutely  different  was  vital  growth  from  any 
mere  enla/rgement  or  increase  in  bulA,  as  occurs  when  deposits 
of  sand  or  other  lifeless  particles  are  deposited  layer  upon 
layer,  or  as  in  the  formation  of  crystals  in  a  nearly  saturated 
solution  of  water,  such  as  common  salt,  sugar,  alum,  sulphate 
of  soda,  and  many  other  common  crystallizable  substances. 
Between  mere  increase  and  growth  of  living  things  there  is 
no  analogy. 

The  teacher  might  next  give  a  few  simple  lessons  on  the 
germination  of  seeds,  illustrated  by  several  different  speci- 
mens of  the  same  kinds  in  different  stages  of  growth  •  and 
draw  attention  to  the  many  points  in  which  the  process  of 
hvmg  growth  differs  from  all  non-living  processes,  by  its 
invariable  cessation  at  death.  There  is,  in  fact,  not  a  vital 
change  which  exhibits  anything  in  common  with  the  infinite 
non-hving  parts  of  the  universe  so  far  explored  by  man 

Many  have  been  the  attempts  to  prove  that  life  action  is 
but  a  kind  of  physical,  mechanical,  or  chemical  change  in 
particles  of  matter ;  but  all  the  efforts  of  all  the  physical 
philosophers,  ancient  and  modern,  and  of  their  recent  sup- 
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porters  and  representatives,  have  signally  failed.  Not  one  of 
the  lowest,  simplest  forms  of  life  can  be  accounted  for  by 
those  who  decline  to  admit  the  direct  influence  of  infinite 
life-power  with  which  all  that  lives,  and  that  has  lived,  on 
this  earth,  has  been  endowed  by  the  Creator  and  supporter 
of  all  things  living. 

Not  only,  I  must  repeat,  is  there  no  living  matter,  structure, 
or  growth  in  the  living  organisms  known  to  us,  but  no  fact  or 
evidence  derived  from  the  study  of  the  remains  of  those  of 
the  past,  which  should  shake  our  faith  in  Omnipotence.  The 
more  thoroughly  and  the  more  deeply  we  are  permitted  to 
investigate  the  effects,  and  to  see,  and  perhaps  in  part  to  under- 
stand, the  wonderful  inner  working  of  life  power,  the  firmer 
will  necessarily  be  the  conviction  on  the  part  of  the  science 
student,  if  he  reasons  from  science  only,  of  the  dependence 
of  man  himself,  as  well  as  of  every  living  thing  created,  on 
life-power  as  distinct  from  all  forces  and  properties  of  matter. 

The  infinite  variety  of  form,  capacity,  power,  and  structure 
of  the  thousands  of  different  living  organisms  in  our  living 
world  is  alone  evidence  of  the  operation  of  infinite  creating 
and  sustaining  power  throughout  this,  the  only  world  of  life 
known.    Only  think  of  the  long  uninterrupted  chain  of  life 
without  a  break  from  the  beginning — forms  and  kinds  suc- 
ceeding one  another — classes,  species,  and  varieties  innumer- 
able.  Thousands  upon  thousands,  having  lived  their  appointed 
time,  have  ceased  to  be,  and  have  given  place  to  countless 
new  forms  and  generations,  as  age  succeeded  age,  since  the 
creation  ;  many  having  left  indestructible  records  by  which 
they  can  not  only  be  identified,  but  many  interesting  details 
connected  with  their  structure  and  vital  action  in  past  ages 
have  been  discovered,  by  which  the  general  characters  ex- 
hibited in  life  have  been  correctly  determined.    We  cannot, 
however,  expect  to  form  a  very  accurate  idea  of  living  nature 
as  it  was  in  those  far  distant  ages,  of  the  action  of  all  those 
wonderful  forms  of  life  with  which  the  world  was  then 
peopled— long  ages  before  man  appeared.  We  may,  however, 
feel  assured  that  life  and  living  growth,  structure  formation, 
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sensation,  muscular  and  nerve  action,  the  change  from  non- 
living to  living,  and  vital  phenomena  generally  in  those  far 
distant  times  were  determined  and  conducted  on  the  same 
fundamental  principles  which  are  in  operation  to-day.  Nay, 
that  every  living  particle  was  then,  as  now,  structureless,  and 
principally  composed  of  water,  moved  of  its  own  accord, 
formed  tissue,  received  nutriment,  and  increased  and  com- 
municated its  powers  to  non-living  matter,  just  as  now  occurs 
in  the  case  of  the  living  particles  of  the  living  matter  or 
bioplasm  of  to-day. 

The  highly  complex  life  of  the  great  majority  of  individual 
complex  organisms,  including  that  of  man,  from  moment  to 
moment  during  the  whole  of  life,  depends  on  the  efficient 
and  uninterrupted  dischai-ge  of  the  duties  of  innumerable 
bioplasts  or  living  particles  connected  with  the  tissues  and 
organs,  which  in  health  are  performed,  it  may  be  for  the 
whole  of  life,  without  a  hitch  as  regards  degree  and  time  of 
their  activity.  It  must  be  borne  in  mind  that  all  these 
living  particles  came  from  the  original  germ — the  parent  of 
them  all.  The  failure  of  one  or  even  a  part  of  one  might 
cause  derangement  of  the  whole  temporarily  or  for  life.  The 
activity  of  these  living  particles  began  at  the  time  designed ; 
and  in  perfectly  healthy  organisms  would  cease  when  the 
naturally  limited  period  of  their  actions  which  affects  all, 
approaches  its  close. 

To  form  an  opinion  on  the  nature  of  the  vital  phenomena 
and  the  actions  of  living  organisms  without  extended  micro- 
scopical investigation  with  magnifying  powers  of  300 
diameters  and  upwards  is  not  possible,  and  the  successful 
demonstration  of  many  of  the  most  important  facts  depends 
entirely  upon  the  success  of  the  method  or  process  of  investi- 
gation followed.  The  opinions  arrived  at  from  ordinary 
observation  or  philosophical  reasoning,  and  the  recent 
physical  and  chemical  discoveries,  wonderful  and  interestinc- 
as  they  are,  will  avail  little  if  they  are  not  in  accord  with 
actual  demonstrable  facts  and  characters  and  arrangements 
of  living  matter  and  structure,  not  a  vestige  of  which  is 
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visible  to  the  unaided  eye.  And  it  is  obvious  to  the  reason 
that  facts  and  actual  demonstration  of  structures  and  their 
bioplasts,  as  I  have  referred  to  in  connexion  with  the  nervous 
system,  cannot  be  set  aside  by  the  dicta  of  authority,  however 
great,  or  by  the  utmost  ingenuity  of  the  most  philosophic, 
skilful,  and  authoritative  physicists,  unless  the  particular  ob- 
servations adduced  are  demonstrated  to  be  erroneous,  and  the 
drawings  representing  what  was  seen  shown  to  be  worthless. 

Among  many  convincing  arguments  which  have  been 
arrived  at  during  the  last  fifty  years  by  observations 
with  high  magnifying  powers,  of  certain  phenomena 
occurring  during  the  life  and  growth  of  living  matter,  is 
the  production  of  inimitable  structures  in  immense  variety, 
by  and  from  the  living  matter,  throughout  living  nature, 
and  not  to  be  imitated  by  new  scientific  processes,  or  by 
physical  or  chemical  action.  And,  lastly,  the  failure  of 
the  most  clever,  patient,  and  determined  efforts  on  the  part 
of  the  advocates  of  the  universal  application  of  physical  law 
by  many  representative,  well-known,  and  distinguished 
teachers  of  natural  knowledge,  learning,  philosophy,  and  even 
of  religion,  to  establish  the  unity  of  living  and  non-living 
has  been  complete. 

To  deny  the  absolute  difference  of  the  state  of  life  of  a 
given  particle  of  matter  from  the  state  of  death  of  the  same 
matter,  or  to  maintain  that  the  difference  is  of  degree  rather 
than  of  kind  or  nature,  is  futile.  The  inability  of  anyone  to 
adduce  evidence  that  any  kind  of  life  in  all  nature  is  due  to 
mechanical,  physical,  or  chemical  change  of  any  kind,  must 
also  be  borne  in  mind. 

The  unseen  vital  power  which  arises  within  the  very 
substance  of  existing  living  matter,  having  acquired  new 
powers  beyond  those  possessed  by  the  living  matter  in 
which  it  originated,  may  increase,  and  the  matter  with  its 
new  vital  power  may  leave  its  seat  of  origin.  But  we  do 
not  know  exactly  how,  when,  or  why  this  new  power  is  con- 
ferred, though  the  new  power  acquired  may  give  rise  to  new 
structure  not  to  be  produced  in  any  other  way. 
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All  living  matter  may  live  to  its  appointed  time,  but  mvst 
die.  It  is  only  during  the  living  state  that  new  life-power 
can  arise.  Actual  living  matter,  is  the  only  source  of  living 
matter  endowed  with  new  power  different  from  that  of  the 
living  matter  in  which  it  arose.  Here  is  the  seat  of  the 
mystery,  and  in  man  may  not  that  inmost  life-power  which 
we  speak  of  as  the  living  soul  dwell  in  the  living  matter  of 
some  of  the  groups  of  cells  of  the  cerebral  cortex  ? 

Millions  and  millions  of  intelligent  persons  of  past  genera- 
tions in  all  civilized  countries  have  believed,  and  millions  now 
living,  believe  in  the  Living  God,  but  are  divided  in  the  views 
they  take  of  the  nature  and  origin  of  Life,  and  of  the  rela- 
tion of  man  to  God  on  the  one  hand,  and  to  the  lower 
animals  on  the  other.  So  irreconcilable  are  the  differences 
in  opinion,  that  our  reasoning  as  to  first  principles,  which 
should  influence  our  judgment  concerning  the  right  bringing 
up  and  the  proper  elementary  instruction  of  very  young 
children,  is  much  disturbed.  One  wonders  how  much  longer 
we  are  to  be'  divided  into  contending  factions  on  the  simple 
question  of  life  or  no  life,  God  or  no  God,  Religion  or  no 
Religion  ?  Materialism.  Agnosticism,  and  Rationalism  are 
absolutely  opposed  to  religion  of  every  kind. 

Practical  clinical  and  medical  work  among  the  poor,  and 
the  self-denying  labours  of  missionaries  in  all  parts  of  the 
world  during  past  centuries,  have  necessarily  strongly 
influenced  many  minds  in  a  religious  direction ;  but  all 
such  efforts  for  the  good  of  the  poor  and  uninformed  have 
been  regarded  by  many,  who  consider  themselves  the  only 
qualified  instructors  of  the  people,  as  useless  and  mischievous. 

By  patient  scientific  work  and  thought  in  almost  all 
departments  of  living  nature,  and  particularly  by  minute 
investigation  of  typical  organisms  in  different  stages  of 
development  and  growth,  at  different  ages,  in  health  and 
disease,  many  important  facts  have  been  added  to  our  know- 
ledge, and  have  afforded  incontrovertible  evidence  of  vital 
changes,  and  have  shown  the  real  nature  of  vital  growth  and 
of  structure-formation,  which  were  unsuspected  and  could 


t 


166 

not  have  been  discovered  fifty  years  ago.  By  new  methods 
of  investigation  we  are  now  able  to  demonstrate  vital  changes 
and. structural  arrangements  which  fully  justify  our  accept- 
ance and  encourage  the  contemplation  of  old  truths  which 
were  accepted  and  believed  and  taught  by  the  wise  and 
thoughtful  in  past  centuries,  although  they  could  not  then 
be  proved  to  be  scientifically  true. 

Unfortunately,  views  and  doctrines  now  very  popular  are 
not  in  accord  with  the  results  of  recent  scientific  enquiry  and 
the  facts  of  minute  anatomical  investigation  of  the  last  fifty 
years.  The  living  nature  of  our  time  is  still  supposed  by 
many  advocates  of  physical  life  to  consist  of  the  non-living 
matter  of  the  material  Universe"  variously  modified"  1 

The  new  knowledge  of  living  things  and  the  changes  which 
occur  in  living  matter  justify  the  hope  that  the  elementary 
facts  of  life  and  living  nature  will  soon  be  generally 
admitted  and  taught  to  the  young  in  all  schools,  and,  so  far 
from  being  in  any  way  opposed  to,  will  be  found  to  confirm, 
from  the  science  side,  our  belief  in  God. 

Is  there  any  reason  why  all  school  children  should  not 
begin  their  daily  studies  with  a  short  prayer  to  the  God  of 
their  fathers,  and  a  confession  of  belief  in  His  Kingdom  and 
Infinite  Power,  Wisdom,  and  Goodness  ?  And  may  we  not 
in  reason  hope  that  the  mental  confusion  consequent  upon 
secular  denominational  and  undenominational  controversies 
and  "free  thought"  will  cease,  and  give  place  to  the 
general  teaching  and  contemplation  of  new  and  ever-advancing 
scientific  truth  and  religious  enlightenment  1  And  although 
there  must  be  differences  of  opinion  even  among  believers  in 
Religion,  surely  all  might  agree  upon  one  or  two  simple 
prayers  to  be  said  before  the  school-work  began. 

I  fear  many  years  will  pass  before  there  will  be  a  con- 
currence of  view  on  the  bearing  of  the  facts  of  elementary 
religion,  as  well  as  of  elementary  natural  science,  and  living 
nature  generally,  before  views  on  life,  long  since  proved  and 
demonstrated,  will  be  recognised  and  generally  received, 
understood  or  criticised. 
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In  England  the  labours  of  critics  on  subjects  connected  with 
science  and  philosophy  seem  for  the  most  part  to  be  limited 
to  general  remarks  and  comments  in  support  of  physical 
doctrines  supposed  to  have  a  bearing  on  life  and  vital 
change,  and  to  the  consideration  of  views  which  are  to  be 
approved  or  condemned  by  editors  and  proprietors  of  journals, 
as  likely  to  please  their  readers.  Sound  criticism  of  purely 
scientific  work  and  thought,  unless  it  happens  to  have  some 
bearing,  real  or  supposed,  on  questions  of  practical  import- 
ance or  on  the  treatment  of  disease,  seems  to  be  almost  out 
of  fashion. 

Some  of  the  most  important  facts  of  living  nature  of  great 
interest,  and  broad  general  principles  deduced  from  them, 
often  pass  without  notice,  and  may  remain  until  for- 
gotten, perhaps  to  be  rediscovered  many  years  afterwards. 
If  men  generally  had  but  "a  firm  faith  in  criticism,"  they 
would  no  doubt  have  a  "  firm  faith  in  God,"  and  the  cause  of 
natural  knowledge  and  of  truth,  as  well  as  the  benefits 
flowing  therefrom,  would  prevail,  and  soon  extend  and  reach 
the  understanding  even  of  children  attending  the  elementary 
classes  of  our  public  schools. 

Thoughts  on  Confession  and  Prayer  prom  the  Life- 
Science  Side — Thoughts  on  Man  as  distinct  from 
Animals— The  Spiritual  in  Man— The  so-called 
Spiritualism— Matter,  Atoms,  Old  and  New — Force 

AND  RADIO-ACTIVITY. 

Some  men  of  science  and  many  intelligent  persons  who  are 
not  scientific,  do  not  feel  satisfied  as  to  the  reasonableness  or 
efficacy  of  confession  and  prayer.  Strong  objections  have 
been  made  to  certain  views,  and  to  many  doctrines  taught  and 
advocated  by  religious  teachers  in  the  past.  But,  as  it 
seems  to  me,  confession  and  prayer  are  even  defensible  from 
a  scientific  and  philosophical,  as  well  as  from  a  religious 
point  of  view  ;  and  am  I  wrong  in  thinking  that  the  feeling  is 
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natural  in  the  case  of  some  scientific  minds,  and  the  practice 
sometimes  carried  out  in  thought  and  silently  acknowledged  ! 
The  reasons  sometimes  urged  against  the  exercise  of  these 
mental  and  spiritual  privileges  of  man  apply  rather  to 
arbitrary,  exaggerated,  and  unreasonable  doctrines  taught  or 
enforced,  but  altogether  opposed  to  liberty  of  thought,  and 
indeed,  as  contrary  to  true  religion  and  philosophy, 'as  to 
reason  and  humanity. 

To  some  of  the  scientific  opponents  of  confession  and  prayer 
it  may  not  have  occurred  that  very  prolonged  devotion  to  science 
and  to  many  other  inexhaustible,  ever-extending  branches  of 
knowledge,  the  prosecution  of  which  requires  unremitting 
attention,  persistent  effort,  and  extreme  patience  and  energy 
on  the  part  of  the  investigator  or  student,  is  often  attended 
with  frequent  disappointment  hard  to  bear,  occasionally 
accompanied  by  a  feeling  of  despair,  and  a  recurring  fear 
that  the  most  earnest  efforts  to  add  a  fact  or  two  to  natural 
knowledge  is  not  to  be  attended  with  even  partial  success. 
The  discovery  of  errors  in  the  investigation,  or,  perhaps,  in 
the  observation,  or  in  the  interpretation  of  the  facts,  or 
the  discovery  that  the  work  of  previous  students  in  the  same 
field  of  enquiry,  should  surely  be  followed  by  the  confession 
of  failure  on  the  part  of  the  disappointed  investigator. 
Reinvestigation  on  other  lines,  or  on  an  entirely  different 
principle,  and  perhaps  from  a  new  point  of  view,  must 
be  attempted  with  the  probability  of  the  discovery  of  new 
and  important  additions  to  knowledge. 

Occasionally  it  happens  that  a  very  high  scientific,  phllo- 
sophico-physical  authority,  after  many  years  of  work,  and 
full  of  confidence  in  the  correctness  of  his  own  conclusions, 
may  have  to  make  a  confession — a  notable  example  of  which 
has  been  adduced  by  the  late  Duke  of  Argyll  in  his  work, 
"Organic  Evolution  Cross-examined,"  Chapter  I.  a 
Great  Confession. 

Some  think  that  on  the  science  side,  if  no  adequate 
arguments  can  be  pointed  out,  many  ideas  tending  to 
influence  judgment  in  the  direction  indicated  must  be 
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admitted,  and  will  probably  often  present  themselves 
to  the  thoughtful  who  are  closely  engaged  in  the  prosecution 
of  new  and  very  difficult  researches,  and  especially  in  minute 
investigations  into  the  facts  of  the  early  developmental 
changes  in  many  departments  of  living  nature.  The  facts 
ascertained  and  the  conclusions  already  arrived  at  during  the 
last  half  century  as  regards  vitality,  and  as  to  the  real  nature 
and  marvellous  power  of  vital  action,  apparent  in  the 
lowest  and  simplest  of  all  living  forms,  as  well  as  in  man 
himself— so  far  from  being  contrary  to  the  spirit  and  teach- 
ing of  religious  belief,  are,  I  believe  without  exception, 
entirely  in  support  thereof. 

Think  of  the  wonderful  changes  which  occur  during  the 
early  period  of  development  and  growth  of  the  germ  of  all 
vertebrate  animals,  the  power  and  action  of  their  nervous 
system,  and  of  those  much  more  wonderful  changes  which  at 
length  result  in  the  formation  and  action  of  man's  brain,  and 
especially  of  the  countless  "cells"  of  his  cerebral  cortex, 
the  seat  of  thought  and  its  expression,  and  of  the  origin  of 
all  that  has  been  advanced  by  the  most  powerful  human 
intellects  past  and  present,  as  well  as  of  those  vital  actions 
which  almost  enable  us  to  comprehend  and  defend  belief  in 
confession  and  prayer  and  the  highest  spiritual  aspirations  of 
man.    These  considerations  confirm  our  belief  in  the  direct 
influence  of  Almighty  Power  not  only  as  to  the  creation,  pre- 
servation, and  increase  of  all  life,  but  especially  in  the  origin, 
nature,  power,  and  action  of  the  human  intellect  accorded  to 
man  alone,  including  the  power  of  improving  by  his  own 
effort,  his  intellectual  capacity  as  he  advances  in  knowledge 
Is  not  every  thoughtful  person  fully  conscious  of  his  own 
power  of  meditation,  mental  examination,  self -confession  and 
prayer,  and  aware  of  that  silent  hope,  trust,  and  unuttered 
prayer  which  most  science  students  have  at  times  experienced 
and-may  there  not  be  in  thought  what  seems  to  he  a  nearer 
approach  to  God?    "More  things  are  wrought  by  prayer 
than  this  world  dreams  of. "  ■'  ^  j 

But  the  great  and  increasing  popularity  of  the  physical 
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fifty  years,  and  the  success  which  has  attended  the  deter- 
mined efforts  of  their  numerous  advocates  to  force  them  on 
the  attention  of  the  public,  have  for  years  rendered  impossible 
the  consideration  of  any  other  conclusions,  and  have  inter- 
fered with  a  careful  and  patient  examination  of  the  objections 
to  the  acceptance  of  all  physical  views  of  life.  Not  only  so, 
but  many  authorities  seem  to  have  arrived  at  the  general 
conclusion  that  "Science"  is  pJiysical,  and  that  views  and 
doctrines  not  physical  are  not  scientific ;  although  the  fallacy 
of  the  most  extravagant  physical  assumptions  as  applied  to 
living  nature  has  been  pointed  out  again  and  again.  The 
problem  of  life  ought  long  ago  to  have  been  discussed 
on  its  merits,  but  this  has  been  rendered  impossible  by  the 
determined  opposition  and  general  popularity  of  the  purely 
physical  school. 

Many  a  careful  investigator  has  experienced  a  natural 
desire  that  the  great  problem  should  be  contemplated, 
examined,  studied,  and  debated  in  its  modern  aspects,  and 
approached  from  all  sides,  and  in  all  its  details.  But  ideas  and 
facts  ascertained  by  investigation,  which  are  not  in  accord 
with  the  dicta  of  physical  authorities,  are  condemned  as 
unscientific.  Not  even  the  consideration  of  the  difference 
between  a  particle  of  living  matter  and  the  same  particle  just 
dead,  is  allowed  to  be  worthy  of  discussion,  although  any 
reasonable  person  acquainted  with  the  facts  of  life  and  death 
must  admit  the  operation  only  during  life,  of  a  factor  of  the 
vital  and  spiritual  order,  absolutely  apart  from  all  material 
properties  and  qualities— a  factor  the  existence  of  which 
cannot  in  reason  be  denied. 

Tliovghts  on  man^His  Vital  and  Spiritual  Powers- 
Mam.,  cUstinct  from  all  other  living  forms,  amdfrom  every  kind 
of  non-living  matter.—  It  seems  to  me  that  the  distinction 
between  man  and  all  other  living  organisms  is  absolute.  The 
evidence  advanced  in  support  of  man  being  but  a  superior 
animal  is  up  to  this  time  inconclusive.  The  idea  of  man's 
gradual  advancement  from  the  lower  animals,  and  these  from 
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lower  forms  of  life,  and  the  lowest  from  non-living  matter,  is 
conjectiire  only.  The  more  deeply  the  power  and  capacity  of 
man,  especially  his  mental  endowments,  and  the  action  and 
education  of  his  mind,  and  voluntary  movements  of  his  body, 
are  considered,  the  more  unreasonable  does  it  appear  to  class 
him  with  animals,  and  the  more  certainly  must  his  religious 
spiritual  powers,  thoughts,  and  actions  be  acknowledged 
to  be  peculiar  to  him,  and  a  necessary  part  of  his  nature  and 
constitution. 

Is  not  the  relation  of  man  to  his  Maker  of  a  nature 
essentially  different  from  that  of  any  other  organism  ?  Seeing 
that  all  human  powers  are  manifested  by,  and  associated 
with,  structureless  living  matter,  is  it  not  almost  certain  they 
must  have  existed  from  man's  creation,  and  will  they  not 
continue  to  be  human  endowments  only,  to  the  last? 

While  it  is  in  accord  with  reason  to  admit  that  our  im- 
perfect knowledge  of  the  essential  changes  in  all  living  matter, 
in  every  kind  of  living  growth,  and  in  every  part  of  living 
nature,  proves  that  our  life-world  is  absolutely  distinct  from 
all  properties  and  actions  of  non-living  matter,  I  cannot  but  feel 
convinced  that  the  minute  structure  of  the  millions  and  millions 
of  "cells"  of  man's  cerebral  cortex,  and  the  living  matter 
within  each,  are  the  actual  seat  of  man's  mental  endowments, 
and  not  comparable  in  arrangement,  structure,  and  powers 
with  those  of  any  other  organism  of  nature.  *  The  action  of 
groups  of  "cells "in  this  upper  part  of  his  brain  enables 
man  to  form  ideas,  scientific,  philosophical,  and  religious, 
and  places  him  in  a  class  or  category  by  himself,  apart  from 
all  other  living  organisms. 

Of  all  living  organisms,  man  alone  can  form  a  dim  con- 
ception of  but  a  small  part  of  those  material  non-living 

*  In  a  square  inch  of  the  cerebral  cortex  of  the  convolutions  of  man's 
bra^n  Ies9  than  the  one  thousandth  of  an  inch  in  thickness,  there  are 
probably  more  than  four  millions  of  the  so-called  "  cells  "  the  livine 
matter  of  which  1  believe  to  be  the  source  of  thought,  intellectual  action 
will,  and  some  other  mental  faculties  and  vital  endowments  The  area 
of  the  surface  of  the  convolutions  has  been  estimated  to  aaonnt  to  about 
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wonders  of  tlie  infinito  uuivor.-e,  which,  unchanged?  un- 
explained, and  not  yet  understood,  man  has  beheld  for 
thousands  of  years— infinity  beyond  infinity.  And  as  age 
succeeds  to  age,  as  instruments  of  observation  are  improved 
and  perfected  by  human  agency,  more  and  more  will  be 
revealed  to  the  mind — but  will  not  the  immeasurable,  un- 
realizable, infinite  unknown  still  extend  yet  further  beyond 
all  that  shall  be  known  ? 

Think  of  the  nearer  and  even  more  wonderful  elaborate 
details  of  very  minute  structure  all  through  the  only  living 
nature  known  to  us,  and  the  inexplicable  action  of  living 
matter  revealed  by  the  highest  powers  of  the  microscope, 
constructed  by  life- power  not  to  be  revealed.  Again,  think 
of  the  new  but  infinite  bacterial  world  with  its  infinite 
species  and  varieties  having  very  different  vital  powers,  and 
daily  increasing  in  number,  but  unseen  and  unthought  of 
only  a  few  decades  ago,  while  vast  numbers  yet  remain  to  be 
identified. 

With  every  addition  to  human  knowledge  arrived  at  by 
observation  and  experiment,  the  contrast  between  the  infinite 
range  of  non-living  matter  and  the  comparatively  circum- 
scribed limits  of  life  and  living  matter  becomes  more  marked  ; 
but  still  we  fail  to  understand  the  infinite  power  manifested 
by  a  minute  living  speck  only  just  visible,  that  cannot  be 
analysed  or  understood. 

A  scientific  explanation  of  the  non-living  cosmos  is  not  yet 
possible,  and  of  the  infinite  vital  action  ai-ound  us  and  within 
us  how  little  do  we  "  know  "  ;  but  as  discovery  follows,  and 
leads  to  further  discovery,  man  is  encouraged  to  look  forward 
in  confident  hope  to  the  new  natural  knowledge  which  shall 
surpass  all  that  has  yet  been  brought  within  his  discerning 
power. 

Although  man  is  the  only  living  creature  that  can  think, 
reason,  and  judge  concerning  the  actions  of  others,  the  only 
one  that  can  be  kind  or  cruel,  and,  as  we  say,  can  feel  for 
others,  there  are,  nevertheless,  in  these  enlightened  days,  a 
few  among  us  who  have  formed  but  a  low  estimate  of  a  large 
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class  of  their  fellows — a  few  who,  in  their  enthusiasm  and 
determination  to  promote  the  interests  of,  and  protect  from 
bodily  pain  and  injury,  the  lower  animals,  do  not  hesitate  to 
cause  serious  and  quite  needless  mental  suffering  to  some  of 
the  kindest,  most  intelligent,  thoughtful,  and  harmless  of 
their  fellow  creatures  who  are  probably  as  considerate  and  as 
kind  as  themselves. 

Oddly  enough,  some  people  seem  to  consider  the  prevention 
of  the  slightest  pain  and  suffering  to  a  cold-blooded  frog  a 
matter  of  greater  importance  than  the  preservation  from 
disease  and  suffering  of  thousands  of  their  fellows,  and 
probably  would,  had  they  the  power  to  do  so,  actually  pre- 
vent the  further  study  and  investigation  of  matters  of  the 
greatest  consequence  to  the  health,  well-being,  and  preserva- 
tion of  the  life  of  man.  Already  in  this  twentieth  century 
have  we  painful  evidence  of  the  desire  to  interfere  with  and 
stop  most  important  scientific  inquiries,  and  to  punish  some 
of  our  contemporaries  for  attempting  to  advance  our 
knowledge  and  to  discover  new  methods  calculated  to  assist 
us  in  relieving  suffering,  repairing  injuries,  and  prolonging 
human  life.  ^ 

Even  in  these  progressive  days,  we  are  compelled  to  permit 
hundreds  and  thousands  to  run  the  risk  of  contracting  and 
spreading  one  of  the  most  terrible  of  diseases,  absolutely  and 
certamly  preventible,  rather  than  agree  that  one  and  all  of  u« 
prejudiced  and  unprejudiced  alike,  should  be  protected  from 
contagion,  and  prevented  from  infecting  others. 

Mental  power  has  been  attributed  to  chemical  action  and 
physical  change  in  matter,  and  man  himself  has  been  styled 
an  automaton,  and  regarded  as  the  outcome  of  material 
changes  gradually  advancing  through  the  ages  from  the 
■primordial  lifelessness  of  non-living  matter.  All  things  living 
have  been  declared  again  and  again  to  be  matter  only,  and 
life  a  phase  of  force,  or  correlated  energy-perhaps  but 
a  result  of  the  action  and  inter-action  of  m'Lrial  pTrticlI 
and  their  properties,  with  mechanical  processes  acting  under 
certain  conditions  and  a  particular  environment 


t 


174 

Is  the  idea  that  in  the  ever-extending  infinite  cosmos  there 
is  another  being  in  any  way  comparable  with  man,  to  be 
justified  in  thought — or  is  there  any  reason  for  belief  in  the 
evidence  advanced  in  support  of  the  existence  of  but  one 
other  world  in  the  universe  in  any  way  comparable  witli  this 
world  in  which  we  live — or  do  any  scientific  facts  justify  the 
opinion  that  conditions  corresponding  with  those  prevalent  on 
the  surface  of  our  earth  prevail  elsewhere  ?  Think  of  the 
comparatively  restricted  material  area,  peopled  with  infinite 
kinds  of  living  things  and  life,  contrasted  with  eternal 
vastness  little  of  which  can  be  explored  by  man,  but  which 
we  know  must  be  destitute  of  any  forms  of  life  comparable 
with  those  of  this  world  ;  and  is  it  not  probable  that  man  is 
the  only  being  in  the  universe  endowed  by  Omnipotence  with 
powers  which  enable  him  to  realise  the  temporal,  and  to 
meditate  upon  the  eternal  ? 

Was  not  the  nineteenth  century  remarkable  for  the  great 
number  of  extravagant  hypotheses  advanced  to  account  for 
the  nature,  and  explain  the  origin,  of  all  living  things  from 
non-living  matter,  and  for  the  degradation  of  man  to  the 
category  of  animals,  and  for  further  debasing  him  to  the 
condition  of  a  "  machine  "  such  as  has  been  made  by  man 
himself,  as  well  as  for  the  monstrous  contention  that  all 
human  action,  mind,  thought,  work,  etc.,  are  in  fact  but  a 
phase  of  chemical  and  mechanical  action  ? 

From  facts  and  arrangements  observed  in  hundreds  of 
specimens,  some  of  us  have  been  able  to  form  a  mental 
picture  of  the  structure  and  action  of  many  parts  and 
organs  of  the  living  human  body ;  and  even  in  a  degree  to 
realise  the  nature  of  the  early  developmental  changes  which 
occur  during  the  formation  of  man's  tissues,  the  movement 
of  the  blood  in  the  small  capillary  vessels,  as  fluid  permeates 
their  walls  and  carries  nutrient  matters  in  solution  to 
adjacent  tissues— this  fluid  at  the  same  time  receiving  and 
carrying  away  the  substances  which  have  resulted  from 
chemical  and  other  changes  in  the  tissues,  and  from  the 
action  of  the  living  matter.    Much  more  than  could  be 
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described  in  several  pages  can  we  mentally  see  proceeding 
from  moment  to  moment,  and  are  able  to  contemplate  in 
detail  very  minute  peculiarities  of  structural  and  other 
changes  in  the  substance  of  the  living  matter  of  the  part  in 
action.  Indeed,  we  seem  able  in  some  cases  to  form  an  idea 
of  what  really  may  take  place  in  living  matter,  though  the 
changes  could  not  be  described  or  depicted.  Such  points, 
and  many  more,  may  be  called  up  from  the  memory  of  one 
who  has  well  thought  over  and  tried  to  reason  concerning 
ideas  suggested  during  many  years  of  observation  and  long 
experience  in  minute  investigation.  And  does  not  man,  even 
at  an  early  age,  form  ideas  and  reason  on  them— ideas  not 
founded  on  what  has  been  seen,  or  heard,  or  felt— ideas 
which,  like  vitality,  spring  from  vital  changes  within  living 
matter  ? 

I  have  called  attention  to  several  important  and  essential 
vital  endowments  of  the  most  remarkable  character  in  which 
man  absolutely  differs  from  all  other  living  organisms,  and 
have  also  pointed  out  essential  and  irreconcilable  differences 
in  man's  inmost  nature,  from  his  very  beginning  as  a  germ 
before  any  structure  was  formed. 

In  man's  intellectual  and  spiritual  powers  we  seem  to  have 
ample  evidence  to  convince  us  that  man  is  a  being  apart  and 
distinct  from  all  other  forms  of  life  on  our  earth.  For  not 
only  has  man  the  power  of  increasing  his  own  intellectual 
capacity,  but  of  attaining  a  much  higher  degree  of  the  inner 
spiritual  power.  In  this  direction  great  advance  may  occur 
and  continue  long  after  his  muscular  activity  has  ceased  to 
improve-and  even  after  it  has  deteriorated  man  may  attain 
to  a  yet  higher  degree  of  spiritual  power.  Of  this  there  are 
notable  examples  in  every  generation,  and  there  is  no  reason 
why  there  should  not  be  a  greater  number,  as  man  is  the  only 
being  in  living  nature  who  from  early  life  is  conscious  of 
spiritual  power  and  of  his  capacity  to  acknowledge  and  believe 
in  the  ever-living  God.  -^^icve 

For  the  mind  accustomed  to  thoughtful  observation  and 
meditation  on  the  facts  of  living  nature,  and  reasoning 
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thereon,  it  will  probably  be  less  difficult  to  believe  and 
accept,  as  based  upon  sound  reason,  the  idea  of  a  state  of 
life  beyond  the  grave,  than  to  accept  the  dictum  of  a  few 
self-confident  students  and  teachers  of  special  departments 
of  science,  which  they  declare  belong  to  a  physical  category, 
and  believe  that  the  death  of  man's  body  is  his  end.  Not 
one  scientific  man  who  accepts  this  dictum  has  been  able  to 
adduce  sound  reasons  for  his  opinion,  grounded  upon 
observations  of  his  own  or  upon  reason,  or  upon  facts  more 
convincing  than  the  assertion  of  authorities  of  the  physical 
school,  who  repeat  again  and  again  that  all  life  is  due  to 
physical  change  only,  that  life  is  caused  by  the  sun, 
and  that  hearts  and  brains  and  muscles  and  nerves  are 
"  built"  or  formed  by  our  great  luminary,  the  source  of  light 
and  heat  and  other  forces  or  modes  of  force.  The  advocates 
of  such  doctrines  seem  to  be  either  ignorant  of,  or  to  designedly 
ignore,  the  early  changes  in  the  development  of  every  li-\ang 
germ  in  nature,  as  well  as  the  vital  changes  which  occur  in 
the  particles  of  living  matter  which  are  alone  concerned  in 
all  vital  action  in  every  part  of  the  organism,  from  the  very 
beginning  to  the  end  of  its  life — advocates  of  universal 
physics,  who  call  man  a  machine  and  all  his  actions 
mechanical,  and  declare  him  and  all  living  things  to  be  of 
the  nature  of  ' '  machines,"  which,  in  fact,  are  made  by  man 
only,  and  which  cannot  possibly  die.  They  assure  us  that 
man  is  an  animal,  while  some  recklessly  talk  of  the  mechanism 
of  hearts  and  brains,  minds  and  souls  !  By  such  conjectural 
speculations,  absolutely  unsupported  by  fact  or  observation, 
is  it  expected  that  we  are  to  recognise  ourselves  as  machines, 
and  no  longer  to  believe  in  God,  or  in  a  future  state,  and 
that  the  death  of  man  is  as  the  death  of  every  living  thing 
below  him— animals,  plants,  protozoa,  bacteria,  and  all  that 
live  and  are  able  to  move  of  themselves  during  life. 

Of  the  so-called  Spiritualism.  For  many  a  long  year  has 
public  opinion,  on  many  questions  of  great  scientific  interest 
and  of  importance  to  j  atural  knowledge,  been  perplexed  by 
very  extraordinary  and  apparently  quite  incresdible  tories  and 
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strange  fancies  concerning  certain  phenomena,  actual  or 
supposed,  which  have  been  called  spiritualistic  and  said  to 
be  dependent  upon,  or  effected  by,  forces  beyond  the  know- 
ledge and  experience  of  students  of  science,  philosophy,  and 
religion,  but  not  beyond  the  control  of  spiritualistic  adepts. 

The  knowledge  we  have  of  matter  and  its  properties,  and 
the  facts  so  far  ascertained  concerning  its  forces,  qualities, 
and  actions,  all  that  we  have  been  able  to  learn  concerning 
life  and  vital  actions,  and  of  the  same  matter  in  the  living 
and  dead  state,  has  been  ignored,  or  wilfully  set  at  nought, 
by  teachers  of,  believers  in,  and  converts  to,  the  modern 
form  of  this  newest  sophistical  mixture  of  pertinacity  and 
credulity.  Some  interpreters  of  spiritualism  calling  them- 
selves "thinkers"  are  announcing  wonderful  discoveries 
in  a  spirit  world  of  their  own,  and  accessible  only  to  them- 
selves. 

One  who  writes  on    "  Huvian    Wireless  Telegraphy" 
{Globe,  Feb.    15th,  1902)  assures  his  readers  that  "the 
delicate  machinery  (!)  of  our  brain  sets  the  waves  of  air  in 
motion,  and  conveys  the  impression  instantly  to  the  other, 
precisely  as  Marconi's  instruments  do  "  !    Again,  ' ' perhaps  in 
certain  morbid  physical  conditions,  the  impressions  created 
by  one  brain  can  be  seized  upon  by  wandering  electric 
currents  and  conveyed  an  incredible  distance  to  another, 
which  happens  to  be  in  a  super- sensitive  state  to  receive 
them."   He  thinks  the  air  may  be  full  of  "these  errant 
thoughts  that  travel  around  until  they  find  some  suitable 
soil— that  is,  '  a  brain  that  happens  to  have  its  ideas  setting 
that  way'"!     He    also   suggests    that    another  field, 
"bordering  on   the  domains    of    Edison    and  Marconi 
lies    waiting   for   the   explorer,"   and   that   we  "may 
yet   in    reality    enter    the    imaginary    land     so  dear 
to  the  heart   of  the   novelist,   and   overhear   the  con- 
versations  of  animals"!   may   discover  what  the  "pet 
poodle  thinks  of  us,"  &c.,  &c.    He  also  wants  "  to  catch  the 
desirable  mental  germs  fioating  about  us, "  but  finds  ' '  we  are 
quite  as  helpless  in  this  as  we  are  in  avoiding  the  disease 
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germs  1  "  Such  is  an  ideal  discovery  of  the  year  1902 ! 
Another  "  thinker  "  interested  in  "  spiritualism  "  and  halluci- 
nations says  that  ' '  slight  impressions  might  sometimes  be 
made  use  of  to  transfer  thought,"  and  that  "impressions 
made  upon  one  sense  could  be  transferred  to  another. "  There 
was  at  present  no  explanation  of  some  cases  of  ' '  second 
sight,"  but  he  hopes  "for  the  discovery  of  brain  waves 
lilie  the  waves  in  Marconi's  wireless  telegraphy." 

Many  of  our  journals  are  instructing  their  readers  with 
other  speculations,  but  the  writers  have  evidently  no  idea  of  the 
structure  or  action  of  the  brains  they  talk  about,  and  it  does 
not  seem  to  have  occurred  to  them  that  all  parts  of  all  brains 
are  moist,  and  some  of  the  matter  concerned  in  brain  action 
very  moist,  and  that  it  will  cease  to  act  at  all  if  it  be  deprived 
of  its  proper  proportion  of  water. 

Some  of  the  recent  spiritualistic  discoveries  and  the  com- 
munication of  "mind-rays,"  "thought-rays,"  and  "brain- 
rays,"  passing  through  many  miles  of  space  to  their  destina- 
tions, put  one  in  mind  of  the  wonderful  form  of  telegraph  dis- 
covered many  years  ago  in  Germany,  and  effected  by  the 
agency  of  two  trained  snails,  one  in  London  and  the  other  in 
New  York.  When  the  London  snail  wagged  his  head,  his 
friend  in  New  York  was  said  to  do  the  same,  and  imitate  the 
exact  movement. 

It  is  indeed  wonderful  that  such  extravagant  stories  should 
have  obtained  any  credence  at  all,  or  have  been  put  forward 
in  the  fair  name  of  science  in  England,  in  the  "scientific" 
nineteenth  century,  but  yet  more  wonderful  that  editors  and 
proprietors  of  journals  should  have  discovered  that  such 
science  was  acceptable  to  their  intelligent  readers. 

The  confidence  of  general  readers  in  the  evanescent  litera- 
ture of  the  period,  and  their  inability  to  estimate  the 
reliability  of  many  apparently  scientific  doctrines  and  the 
announcements  of  new  discoveries  in  scientific  garb,  or  to 
distinguish  scientific  facts  and  truths  from  pretentious  un- 
scientific dicta,  has  led  to  frequent  changes  in  "public 
opinion,"  and  to  doubt,  vacillation  in  doctrine,  and  confusion 
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of  thought  on  many  fundamental  facts  and  principles  of 
living  nature  which  should  be  taught  to  all  children  after 
having  been  accepted  by  adults.  But  confident  statements 
repeated  many  times,  although  opposed  to  facts  of  living 
nature  fully  established,  have  nevertheless  produced  con- 
viction in  many  minds,  while  truths  that  have  been  proved 
over  and  over  again,  and  have  been  verified,  are  unnoticed, 
though  in  accord  with  fact,  reason,  and  observation. 

Not  a  few  of  those  who  are  responsible  for  the  management 
of  our  most  popular  journals,  and  many  well-known  writers 
of  the  most  striking  articles  of  the  time,  have  been  misled 
by  reports  of  the  very  confident  opinions  of  some  scientific 
investigators,  who  speak  with  great  authority  on  rather 
speculative  conclusions,  and  in  their  anxiety  to  give  the 
public  the  advantage  of  the  last  new  idea,  have  published 
imperfectly  thought-out  generalisations  which  have  no 
foundation  in  fact,  reason,  or  sense. 

As  regards  some  of  the  matters  referred  to  in  the  last  few 
pages,  there  is,  however,  room  for  difference  of  opinion,  and 
particularly  as  to  the  correct  interpretation  of  facts  and 
observations  on  which  the  views  advanced  are  supposed  to  be 
based.    For  many  reasons  the  doctrines  ought  to  have  been 
intelligently  considered  and  fully  discussed  before  they  were 
brought  before  the  public,  or  published  in  papers  which 
claim  to  bring  scientific  information  before  their  readers.  But 
the  discussion  of  these  matters  from  the  science  side  has 
amounted  to  little  more  than  the  reiteration  of  their  physical 
nature,  unsupported  by  evidence,  no  facts  in  favour  of  the 
physical  view  of  life  having  yet  been  discussed.    The  most 
thorough  investigations  do  not  permit  us  to  conclude  that  the 
action  of  any  living  organism,  or. of  the  most  minute  living 
particle,  will  ever  be  reasonably  accounted  for  without  the 
admission  of  vitality— vital  power-as  the  all-important, 
omnipresent,  undemonstrable  factor,  in  every  particle  of 
matter  that  lives  which  possesses  the  power  to  grow  and 
multiply  and  is  capable  of  forming  substances  of  special 
composition  and  properties,  and  structures  characteristic  of 
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one  particular  species  only,  not  to  be  otherwise  produced 
naturally  or  artificially. 

Looking  from  a  science  point  of  view  there  seems  little 
probability  of  any  real  evidence  ever  being  obtained  in 
support  of  the  astounding  physical  pretensions  advanced  and 
pressed  forward  in  the  last  century,  without  a  shadow  of 
foundation  ever  having  been  discovered  from  observation, 
experiment,  or  from  the  minute  investigation  of  living,  growing 
matter,  the  life  of  which  is  instantly  destroyed  by  any 
attempt  to  analyse  it.  This  remark  applies  to  every  living 
thing  and  particle  in  nature,  from  bacterium  to  man,  and  is 
as  true  with  regard  to  the  lowest  bacterium,  as  in  the  case 
of  the  living  matter  of  the  "cells"  of  the  cortex  of  man's 
cerebral  convolutions,  which  are  the  seat  of  mental  action  and 
the  source  of  all  ideas. 

Let  the  reader  who  is  interested,  examine  for  himself  the 
small  semi-transparent  particle  which  is  the  only  actually 
living,  growing,  developing  part  of  the  egg,  say  of  a  dozen 
different  birds,  by  which  alone  the  young  bird  is  formed. 
Is  there  a  scientific  man  in  the  world  who,  by  the  most 
minute  examination,  by  chemical  or  physical  analysis  of  any 
kind,  or  by  any  other  method  known,  will  be  able,  in  one 
single  instance,  to  determine  the  particular  kind  of  bird  from 
which  the  germ  and  egg  were  derived,  or,  from  the  "  variously 
modified  "  particles  of  living  protoplasm,  determine  the  kind 
of  bird  that  would  have  been  evolved  had  the  egg  been 
subjected  to  a  proper  degree  of  temperature  for  the  necessary 
time? 

Radio-activity — Force  and  Matter — T?te  Beoqverel  Rays — 
Atoms  old  and  new — Separation  and  comhination  by  life. — If, 
as  Sir  William  Crookes  remarks,  "  We  have  actually  touched 
the  borderland  where  Matter  and  Force  seem  to  merge  into 
one  another,"  we  shall  have,  as  it  seems  to  me,  very  convinc- 
ing evidence  of  the  absolute  distinction  between  life-power, 
vitality,  and  all  material  properties  in  nature.  It  would 
then  be  certain  that  neither  rays  nor  forces  nor  material 
particles  that  are  capable  of  traversing  space  and  passing 
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through  certain  "  solid  "  substances  can  have  anything  to  do 
with  life  or  living  things.  Seeing  that  no  matter  can  live 
which  does  not  come  into  actual  contact  with  matter  that  is 
alive,  and  that  matter,  before  it  lives,  must  be  in  solution  in 
water,  it  is  simply  inconceivable  that  any  influence  of  any 
rays  or  atoms  can  be  connected  with  life.  In  one  case 
action  is  operative  through  long  distances,  in  the  other  actual 
contact  seems  to  be  necessary,  and  apparently  the  incorpora- 
tion (?)  of  the  matter  about  to  live  with  the  matter  which  is 
actually  alive.  In  this  way  only  can  the  power  of  the  living 
matter  be  communicated  to  the  matter  which  is  about  to 
live.  Forces,  Ethers,  Rays,  and  Radiant  matter  do  not — like 
all  particles  of  living  matter — die,  nor  can  they  be  "  killed  " 
or  destroyed  or  caused  to  cease  for  ever,  like  most  kinds  of 
life.  All  life-power  seems  to  originate  as  it  were  in  centres, 
mitldn  matter  already  living.  There  is  no  reason  to  suppose 
that  life-power  under  any  circumstances,  is  capable  of  acting 
at  the  least  distance  from  the  vitally  active  particle. 

The  new  Becquerel  Rays  have  been  spoken  of  as  waves, 
composed  of  streams  of  excessively  minute  solid  particles — 
far  more  minute  than  the  supposed  atoms  of  the  nineteenth 
century — in  fact,  it  is  only  the  atoms  of  atoms  that  appear  to 
be  radio-active,  and  that  are  even  able  to  pass  through  certain 
porous  metallic  bodies,  and  make  their  way  amongst  the  old 
century  ' '  atoms  "  of  which  these  are  composed.  M.  Becquerel 
calculates  that  a  radio-active  substance  from  a  square  inch  of 
surface  woiold  in  ten  thousand  million  years  lose  not  more  than 
a  single  grain  of  its  substance. 

To  realise  the  idea  of  the  most  minute  of  atoms  from  the 
life  point  of  view  seems  to  be  impossible— no  atom,  no  single 
simple  substance  of  many  atoms  can  live.  Several  atoms  of 
different  substances  are  probably  associated,  and  certainly 
before  they  live,  are  dissolved  in  water ;  and  they  must  be 
arranged  in  position  before  life-power  can  be  imparted  to 
them  from  the  existing  life  of  the  substance  of  a  particle 
actually  living  at  the  time,  Any  anatomical  structure  or 
chemical  substance  to  be  formed  from  the  living  matter  is 
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formed  at  the  moment  of  death,  the  elements  having  been 
previously  caused  to  take  up  their  required  positions  for 
combination  before,  perhaps  immediately  before,  the  death  of 
the  living  matter  occurs. 

Is  it  not  certain  that  the  very  interesting  physical  facts 
recently  discovered  in  "  Radio-activity,"  and  the  supposed 
analogy  between  physical  and  vital  movements,  have  no 
bearing  whatever  on  the  question  of  the  nature  of  vital  phe- 
nomena characteristic  of  any  living  matter?  This  "living 
matter,  composed  of  water,  with  a  minute  proportion  of 
' '  organic  matter  "  dissolved,  or  suspended  in  the  water  in  a 
state  of  excessively  minute  division,  is  the  beginning  of 
every  living  organism  in  this  world.  lu  the  absence  of  water 
no  tissue,  hard  or  soft,  lasting  or  evanescent,  moist  or  dry, 
could  have  existed.  This  living  matter  is  the  "un- 
differentiated organic  matter"  or  "protoplasm  variously 
modified "  of  the  nineteenth  century  philosophy,  but 
unfortunately  the  authorities  who  employ  such  phrases  do  not 
explain  what  they  mean  by  them,  or  indicate  the  difference 
between  matter  when  it  is  living  and  growing,  and  when  it 
has  ceased  to  live  and  is  dead. 

Does  not  the  extreme  minuteness  of  the  newly-discovered 
atoms,  which  are  so  infinitesimal  that  they  can  traverse  hard, 
if  not  compact  metals,  render  it  more  easy  for  us  to  realise 
the  arrangement  and  recombination  of  these  new  atoms, 
which  must  occur  in  the  formation  of  every  one  of  the 
substances  characteristic  of  each  particular  organism  under 
the  influence  of  vital  power,  which  ceases  at  the  moment 
of  death — the  predetermined  character  and  composition  of 
the  matter  not  to  be  produced  otherwise?  All  the  attempts 
to  draw  any  analogy  between  vital  and  physical  action  have 
failed ;  and  the  very  latest  of  the  ingenious  efforts  to  show 
that  vital  action  is,  in  fact,  physical,  and  that  therefore 
physical  and  vital  belong  to  one  category — have  come  to 
nothing. 

Everyone  who  will  but  consider  the  nature,  origin,  and 
formation  of  the  tissues,  and  their  relation  to  the  living 
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particles  of  matter  through  life,  will  be  convinced  that 
physical  and  vital  are  as  distinct  as  is  death  from  life. 

The  only  power  in  nature  capable  of  rearranging  the  new 
atoms  dissolved  or  suspended  in  a  very  minute  state  of 
division  in  water,  in  such  relations  to  one  another  that  they 
may  form  structureless  living  matter  possessing  independent 
spontaneous  movement  in  its  very  substance,  is  vitality.  Can 
we  compare  the  living  matter  and  the  tissues,  which  are 
always  moist,  with  metallic  wires,  magnets,  and  clockwork, 
however  beautiful  and  delicate  these  may  be  ?  The  life  and 
growth  of  the  first  are  unlike  anything  in  the  non-living 
world.  Only  think  of  the  structurelessness  of  the  living 
matter  concerned  in  all  structure-formation,  and  of  the 
mechanism  and  the  instruments  required  for  the  investigation 
of  physical  action,  as  compared  with  this  structureless  living 
substance  in  all  tissues  and  organs  through  all  life.  Between 
vital  and  mechanical  actions  there  is  no  analogy  whatever. 

All  the  recent  discoveries  connected  with  ether  and  energy, 
atoms  and  molecules,  rays  and  radio-activity,  are  remarkable 
for  their  action  through  slight  or  considerable  distances,  and 
even  for  penetrating  through  many  kinds  of  matter.  The 
comparisons  drawn  between  the  actions  of  living  things  and 
metals,  of  electrical  currents  in  nerves  and  metallic  wires,  do 
not  hold.  The  physical  illustrations  of  movements  registered 
by  delicate  instruments  teach  nothing  as  regards  the  move- 
ments of  moist,  structureless  living  matter.  Vitality  acts  on 
special  kinds  of  non-living  matter,  only  infinitely  near  and  in 
a  state  of  solution. 

The  separation  between  life- power,  force,  all  forms  of 
energy,  and  the  non-living — is  fast  becoming  wider  and  more 
defi.nite.  In  truth  I  think  it  must  be  freely  admitted  that, 
by  advanced  and  advancing  physical  investigation,  the 
difference  already  established  between  life  and  physical 
action  is  clearer,  more  pronounced,  and  more  positive  than 
ever.  It  seems  probable  that  before  long  the  absolute 
difference  between  all  physical  and  all  vital  change  will  be 
so  firmly  established  by  facts,  of  science  that  it  will  be 
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universally  recognised,  and  not  again  opposed  by  any 
physicists,  anatomists,  physiologists,  or  physicians  who  have 
studied  the  minute  structure  of  living  organisms  and  the  so 
far  unexplained-by.physics  movements  of  living  matter  An 
account  of  one  of  the  latest  efforts  to  compare  inorganic  and 
vital  movement,  on  which  the  most  recent  conclusions  have 
been  based,  will  be  found  in  the  report  of  a  lecture  by  Prof 
J.  Chunder  Bose,  May  10th,  1901.  I  regret  that  I  cannot 
agree  with  the  conclusion  that  "  the  physiological  is,  after  all 
but  an  expression  of  the  physical-that  there  is  no  abrupt 
break,  but  one  uniform  and  continuous  march  of  law."  Only 
look  at  the  construction  of  the  apparatus  and  the  arrange- 
ments required  to  show  non-living  movements,  and  compare 
them  with  the  structure  of  the  tissues  and  the  structureless 
living  matter,  concerned  in  muscular  movements. 

Again,  then,  I  must  press  for  full  consideration  and  dis- 
cussion from  the  modern  science  side  of  the  facts  and  argu- 
ments advanced  in  support  of  our  belief  in  the  living  vital 
power  of  all  living  matter,  and  the  vital  and  spiritual  power 
known  to  man  only,  the  development  and  gradual  growth  of 
which  ^;o7i;m,  vital  and  spiritual,  may  be  studied  in  many  an 
intelligent  and  healthy  growing  child. 

The  vital  actions  of  the  human  mind  and  soul  are  of  the 
spiritual  order,  and  contrast  with  every  kind  of  physical, 
chemical,  and  mechanical  action  that  is  known  or  ever  likely 
to  be  discovered.  I  must  again  be  allowed  to  remark  that 
the  idea  of  machinery  or  mechanism  of  any  kind  connected 
with  life,  mind,  or  soul  is  indefensible ;  and  let  me  again  call 
attention  to  the  confusion  brought  about  by  the  use  of  that 
unfortunate  word  "spiritualism,"  the  meaning  of  which  is 
absolutely  distinct  from  the  words  "  spirit  "  and  "  spiritual " 
as  used  in  this  memoir.  Neither,  I  submit,  are  the  ideas 
connected  with  the  phrase  "  second-sight,"  and  some  others 
used  in  connection  with  mental  phenomena,  in  accord  with 
fact  or  reason.  The  suggestion  of  the  existence  of  cerebral 
'•  waves  "  is  unfortunate,  as  there  can  be  no  analogy  whatever 
between  the  vital  action  of  the  living  matter  of  any  nerve 
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"  cells,"  and  any  kind  of  physical  undulations.  Such  con- 
jectures retard  or  prevent  real  advance  in  knowledge  and 
intellectual  progress,  must  encourage  confusion  of  thought 
and  the  spread  of  erroneous  ideas,  and  seriously  interfere 
with  the  acceptance  of  elementary  scientific  truths  and 
principles. 

From  an  Advertisement  in  a  London  Daily  News- 
paper IN  THE  YEAR  1902. 

Hypnotism  ....  develops  a  will  of  iron.  It  overcomes 
bashfulness,  revives  hope,  stimulates  ambition  and  determina- 
tion to  succeed,  and  gives  you  that  self-confidence  which 
enables  you  to  convince  people  of  your  real  worth.  It  gives 
you  the  key  to  the  imier  secrets  of  mind  control.  It  enables 
you  to  absolutely  control  the  thoughts  and  actions  of 
whomsoever  you  will.  When  you  understand  this  grand  and 
mysterious  science  you  can  plant  suggestions  in  human  minds 
which  will  be  carried  out  in  a  day  or  even  a  year  hence. 

You  can  instantaneously  hypnotise  people  with  a  mere 
glance  of  the  eye,  without  their  knowledge,  and  powerfully 
influence  them  to  do  as  you  desire.  You  can  develop  to  a 
marvellous  degree,  any  musical  or  dramatic  talent  you  may 
have ;  you  can  increase  your  salary ;  you  can  develop  your 
telepathic  or  clairvoyant  power ;  you  can  give  thrilling  and 
funny  hypnotic  entertainments ;  you  can  win  the  love  and 
everlasting  friendship  of  those  you  desire ;  you  can  protect 
yourself  against  the  influence  of  others ;  you  can  become  a 
financial  success  and  be  recognised  as  a  power  in  your  com- 
munity. 


RELIGIO  SCIENTI^ 
RELIGIO  VIT^. 

SUMMARY. 

1.  — The  modern  scientific  evidence  of  the  eternal  separation 
of  the  world  of  Matter  from  the  world  of  Life  seems  to  me 
conclusive,  and  the  difference  absolute  from  the  creation  of 
life. 

2.  — No  transition  has  been  demonstrated,  or  by  research 
rendered  probable,  from  the  non-living  to  the  living. 

3.  — At  this  time  the  communication  of  life  to  non-living 
matter  is  in  every  instance  sudden,  and  effected  by  living 
matter  only.  The  cessation  of  life— death  of  a  living  particle- 
is  also  sudden. 

4.  — The  modern  scientific  evidence  of  life,  Vitality, 
being  unconnected  with  any  passive  forces,  qualities, 
characters,  or  properties  ot  non-living  matter  of  any  kind,  is, 
I  think,  conclusive.  All  the  various  kinds  of  Life-Power 
belong  to  the  infinite  Life-category — each  kind  impressing 
the  same  kind  of  non-living  matter  very  differently,  seems 
capable  of  giving  rise  to  new  life-power  within  already 
existing  living  matter. 

5.  — Probably,  no  two  living  organisms,  or  parts  of 
organisms  in  living  nature,  although  closely  resembling  one 
another  and  belonging  to  the  same  category,  are  exactly 
alike.  Millions  of  leaves  belonging  to  the  same  tree,  or 
corresponding  units  of  any  living  organism,  may  be  much 
alike,  but  will,  on  careful  examination,  be  found  to  exhibit 
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minute  but  decided  differences.  General  similarity  with 
diversity  prevails  all  through  living  nature. 

6.  — Every  living  particle  in  nature  may  grow  and  multiply 
of  itself,  and  infinitely,  but  at  any  moment  may  die.  Once 
dead,  the  matter  of  a  living  particle  can  never  regain  the  life 
it-has  lost. 

7.  —'We  have  long  been  taught  that  all  tissues  and  organs 
in  living  nature  are  composed  of  a  large  number  of  minute 
units  or  "cells,"  and  it  has  been  often  suggested  that,  as  a 
wall  is  built  of  bricks,  so  the  tissue  or  organ  is  "  built  up  " 
of  "cells."  But  the  analogy  is  fallacious.  Nothing  in 
living  nature  is  "  built  up." 

8.  — From  its  beginning  in  the  structureless,  every  particle 
of  every  tissue  and  organ  is  formed  by  structureless  living 
matter.  It  grows  in  all  its  parts,  but  not  uniformly  from  its 
beginning,  till  its  formation  is  complete. 

9.  — The  supposed    cell  unit  "  exists  not.  • 

10.  — If  the  development  of  any  structure  be  studied  in  the 
germ  at  an  early  stage,  we  shall  find  that  it  is  formed  by  and 
from  a  particle  of  living  matter  which  lives,  and  grows, 
moves,  and  forms — divides  and  subdivides.  The  outer  part 
of  each  resulting  living  particle  may  die.  Thus  is  formed  on 
its  surface  a  thin  membrane,  which  may  be  increased  in 
thickness  by  the  deposition  of  more  formed  matter  upon  its 
inner  surface.  This  is  the  so-called  "  cell-wall,"  the  outer 
part  of  the  ' '  cell  "  being  no  longer  living,  but  lifeless,  acting 
as  a  passive  filter  and  protecting  the  living  matter  within. 

11.  — All  through  the  living  world,  it  is  the  living  matter 
only  that  grows  and  multiplies,  divides  and  subdivides,  and 
forms  tissue  and  substamces  which  are  no  longer  alive,  and 
which  cannot  grow  or  produce  formed  matter,  live  or  die. 

12.  — From  its  beginning  in  the  germ,  all  through  life,  to  the 
death  of  the  whole  organism,  the  only  matter  that  is  alive  is 
that  of  the  small  bodies  to  be  seen  in  great  number  in  all 
tissues,  even  in  bone,  and  in  all  organs,  often  called  "  nuclei " 
or  "corpuscles,"  and  by  other  names,  frequently  unnoticed, 
liquefied  and  lost  in  the  tissue  very  soon  after  the  death  of 
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the  living  thing— but  of  such  vast  importance  that  the 
preservation  of  the  Integrity  of  the  tissue  or  "  cell  "  to  which  it 
belongs,  is  entirely  dependent  on  it.  It  causes  nutrient  matter 
in  solution  to  flow  towards  it;  and  matters  dissolved  in 
water  flow  away  from  it  and  are  taken  up  and  at  last  carried 
away  in  the  blood  or  other  circulating  fluid,  or  discharged  at 
once  from  the  body.  If  these  changes  are  interfered  with, 
the  living  particle  soon  dies,  and  the  failure  may  spread  until 
the  death  of  adjacent  living  particles  follows,  and  perhaps 
that  of  important  organs,  and  the  death  of  the  whole  organism 
may  result. 

13.  — In  many  cases,  the  so-called  "  cell"  is  an  elongated 
portion  of  living  matter  parallel  to,  and  evidently  concerned 
in  forming  almost  straight  fibres.  In  some  cases  the  particle 
of  living  matter  moves  away,  spinning  ofiE,  as  it  were,  longi- 
tudinal, curved,  or  circular  fibres,  perhaps  within  an  oval  or 
spherical  cavity.  The  "cell"  may  be  "caudate"  or 
"  stellate." 

A  ' '  cell "  is  not  the  beginning  of  any  living  thing  in 
nature.  Living  matter,  however  small  the  particle  may  be, 
is  always  changing.  Life  involves  change.  Some  of  the 
living  matter  dies,  and  at  the  same  time  new  living  matter 
is  being  produced  in  another  part  of  the  particle.  The 
nutrient  matter  is  always  in  solution  in  water,  and  passes 
into  the  very  substance  of  the  living  matter,  where  life  power 
is  communicated  to  it.  In  fact,  living  matter  is  always 
dying,  and  generally  the  substances  formed  could  not 
be  obtained  in  any  other  way.  New  living  matter  is  pro- 
duced from  the  non-living  nutrient  substances. 

14.  — All  living  matter  has  the  power  of  what  has  been 
called  spontaneous  movement,  even  in  its  very  substance, 
and  as  this  seems  to  be  an  attribute  of  every  particle  of  living 
matter,  it  ought,  I  think,  to  be  called  vital  movement,  and 
accepted  as  evidence  of  life,  as  all  such  movement  ceases 
when  death  occurs. 

15.  — In  all  cases  the  important  point  to  consider  is  the 
special  active  vital  power  which  has  been  inherited  from  pre- 
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ceding  living  matter.  Without  this  there  can  be  no  growth, 
no  formation,  no  action,  no  life.  "  The  cell,"  after  all,  is 
only  the  creation  of  arbitrary  fancy,  and  of  the  many 
terms  characterising  an  artificial  science  of  nature,  probably  no 
other  can  compete  with  ' '  cell "  for  the  erroneous  ideas  it  has 
caused,  or  for  the  confusion  introduced  in  the  last  century 
by  its  constant  use  in  the  absence  of  any  accurate  definition 
of  the  meaning  attached  to  it. 

16.  — For  scarcely  fifty  years  have  men  been  able,  in  con- 
sequence of  the  early  researches  of  the  President  of  the 
Royal  Society,  to  form  a  conception  of  the  material  state  and 
the  environment  of  the  "fixed"  stars,  with  the  general 
appearance  of  which  each  generation  of  human  beings  has 
been  familiar  ever  since  the  creation  of  the  eye  and  mind  of 
man. 

17.  — For  little  more  than  half  a  century  have  we  been  able 
to  learn  with  the  aid  of  improved  optical  instruments  the 
coarser  characteristics  of  the  structure  of  one  living  thing  in 
nature,  and  to  form  an  idea  of  the  nature  of  the  wonderful 
vital  movements  of  living  matter.  By  greatly  improved 
lenses  of  high  magnifying  power,  and  new  methods  of  in- 
vestigation, have  we  comparatively  recently  been  able  to 
learn  the  intimate  structure  of  tissues,  and  in  some  degree  to 
understand  the  principles  upon  which  life  and  growth,  forma- 
tion and  action  depend,  and  to  discover  how  these  processes 
are  effected  and  regulated  in  the  various  organisms  of  the 
living  world. 

18.  — As  regards  the  evolution  of  structure  by  and  from  the 
structureless,  I  have  endeavoured  to  show  that  this  proceeds 
on  the  same  principles  in  all  living  things.  Not  one  of  the 
changes,  from  the  very  beginning  of  the  life  of  the  structure- 
less living  germ,  to  the  formation  of  the  complete  thinking, 
acting,  human  being,  is  to  be  accounted  for  unless  we  admit 
the  influence  of  vital  power  ordained  by,  and  coming  direct 
from,  God.  Some  would  say — governed  by  the  "laws"  of 
God,  but  many  of  the  facts  of  evolution  cannot  be  explained 
by  any  known  facts  or  "laws."   Between  the  "laws"  of 
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physics  and  the  so-called  laws"  of  life,  growth,  and 
development  there  is  no  analogy  whatever,  and  in  science 
the  word  law  is  occasionally  used  in  more  than  one  sense. 

19.  — Force,  energy,  external  movements  outside  the 
organism,  only  gain  entrance  into  the  living  body,  and  afiEect 
internal  organs,  through  the  intervention  of  living  matter 
belonging  to,  and  produced  in,  the  organism  itself.  Nothing 
reaches  the  life  or  mind  immediately,  or  direct,  or  by  con- 
duction. An  impulse,  vibration,  wave,  or  ray  from  without, 
can  only  reach  the  consciousness,  understanding,  or  one  or 
more  of  the  senses  through  the  medium  of  the  living  matter 
of  the  peripheral  nerve-fibres.  Any  mechanical  action  on 
the  surface  causes  the  living  matter  of  the  nerve  to  undergo 
a  vital  change,  in  consequence  of  which  a  nerve-current  is 
produced  and  transmitted  by  the  delicate  nerves  and  their 
larger  fibres,  with  which  they  are  continuous,  to  the  living 
matter  of  the  cells  of  the  brain-centre,  or  of  the  sense-organ 
with  which  the  nerve- fibres  are  connected. 

20.  — Few  who  had  not  seen,  would  believe  the  extreme 
delicacy  of  some  of  the  finer  structures  of  the  higher  verte- 
brata  and  of  man,  when  properly  prepared  for  study  under 
high  magnifying  powers  (500  to  1,000  diameters).  In  many 
of  the  tissues  of  the  young  frog  the  ultimate  nerve-fibres,  as 
well  as  the  vessels  and  other  structures,  and,  of  course,  the 
particles  of  living  matter  connected  with  all  the  tissues,  and 
in  very  large  number,  can  be  clearly  seen,  and  the  course  of 
the  nerve-fibres  followed  over  a  considerable  area  without 
difficulty,  in  the  same  preparation.  Networks  with  numerous 
bioplasts  (but  no  ends)  being  the  ultimate  arrangement  of 
nerves  everywhere. 

21.  — As  an  example  of  the  arrangement  of  the  ultimate 
nerve  networks  and  their  living  particles  in  a  very  active 
mammalian  animal,  by  which  the  correctness  of  the  views 
I  have  advanced  may  be  proved  by  observation,  I  would 
adduce  the  arrangement  as  demonstrated  in  the  membrane  of 
the  wing  of  a  young  bat,  properly  prepared,  so  that  every 
tissue,  muscular  fibres,  arteries,  capillaries,  and  their  nerves, 
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and  every  particle  of  living  matter,  can  be  identified  under 
a  magnifying  power  of  five  hundred  diameters  or  upwards. 
Every  scientific  man  who  will  repeat  this  observation  will, 
I  am  sure,  be  satisfied  as  to  the  anatomical  facts  and  the 
influence  of  vital  action  in  the  formation  and  action  of  the 
tissues,  and  will  abandon  any  physical  doctrines  he  may  have 
been  induced  to  accept. 

22.  — The  minute  structure  and  arrangement  of  the  "  nerve 
cells  "  and  the  living  matter  in  each  "  cell  "  in  the  cortex  of 
man's  brain  can  be  demonstrated,  and  the  nerve- structures 
and  their  arrangement  in  other  parts  of  his  system  considered 
in  relation  to  our  nerve  and  muscular  actions,  and  mental 
endowments  adequately  accounted  for.  The  facts  con- 
nected with  the  action  of  our  organs  of  sensation  and  the 
operation  of  our  mind  and  will-power,  may  now  be  partly 
explained,  and  some  idea  of  the  mode  of  operation  of 
thought  and  of  its  seat  may  be  formed .  The  facts  demon- 
strated by  anatomical  observation  and  minute  enquiry  dis- 
tinguish man  from  all  animals. 

23.  — The  word  "  law  "  in  science  has  more  than  one  mean- 
ing, and  has  often  been  employed  in  very  difiEerent  senses.  For 
instance,  the  "laws"  of  heat,  light,  electricity,  crystalliza- 
tion, gravitation,  molecular  motion,  have  nothing  in  common 
with  the  "  laws  "  of  life  or  growth,  division,  multiplication, 
evolution,  or  death,  as  applied  to  anything  in  living  nature. 
Between  the  so-called  "laws"  of  man  and  the  "laws  "of 
God  can  any  analogy  be  pointed  out  1 

24.  — The  fact  of  the  cessation  of  action  and  the  gradual 
removal  of  the  matter  that  lived,  while  the  power,  the  life, 
the  individuality  of  the  living  matter  lives  on,  during  all 
the  moments  and  years  of  healthy  life,  changes  which 
are  almost  beyond  the  imagination  to  contemplate  in  their 
actual  details,  undoubtedly  occur.  But  it  is  surely  abso- 
lutely certain  that  in  their  nature  these  changes  are  as 
distinct,  separate,  and  far  removed  from  all  physical 
phenomena  as  it  is  possible  for  changes  which  occur  in 
relation  to  matter  to  be.    The  welling  up,  as  it  were,  of  new 


X 


192 

life-power  in  the  very  substance  of  matter  already  living 
must,  I  think,  be  regarded  at  the  same  time  as  a  life  fact, 
and  one  of  the  inexplicable  life  mysteries. 

25.  — When  the  largest  organism,  say  a  whale,  in  the  best 
of  health  aiid  vigour,  suddenly  dies,  there  is  no  more  indica- 
tion of  the  escape  of  any  form  or  mode  of  force  or  energy,  or 
any  correlated  form  thereof,  than  when  the  tiniest  insect 
or  the  most  minute  bacterial  speck  ceases  to  live.  Nor 
would  the  cessation  of  life,  afifecting  millions  of  living  forms 
at  the  same  instant,  be  accompanied  or  succeeded  by  any 
indication  of  the  escape  of  any  mode  of  energy,  or  the 
slightest  ray  of  any  kind  discovered,  or  likely  to  be  discovered 
in  the  future. 

Of  the  act  of  conversion  of  non-living  into  living,  or  of  the 
nature  of  the  actual  change  when  the  living  ceases  to  live, 
nothing  is  yet  known,  and  there  seems  to  be  a  concurrence 
of  opinion,  scientific  and  religious,  that  the  question  shall 
not  be  conisidered  or  discussed, 

26.  — The  Reiinim  of  Matter  and  Force.  Life  and  Death. — 
Are  we  not  at  this  time  tending  towards  belief  in  the  reunion 
of  matter  with  force,  energy,  and  material  properties  ?  (p.  180) 
— matter  and  energy  parted  during  the  eighteenth  and  nine- 
teenth centuries,  perhaps,  to  be  united  in  the  twentieth,  and 
thenceforth  to  remain  absolutely  unconnected  with  life  and 
vital  action — life  that  may  cease  at  any  moment,  never  to 
return  to  the  particular  particles  of  matter  that  it  had 
animated — life  that  is  always  associated  with  death — death 
the  cessation  of  life,  but  without  any  evidence  of  correlation 
or  conversion  into  any  other  kind  of  power,  force,  or  property 
known  in  nature.  Life  is  always  associated  with  movement 
as  long  as  living  matter  lasts — movement  inexplicable, 
inherited,  essential,  not  dependent  upon,  or  originating  out- 
side the  matter  that  lives,  the  origin  and  cause  of  which 
was  previous  life.  The  matter  t/iat  lives  does  not  seem  to  lose 
by  imparting  new  life  to  new  matter. 
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Smimary  of  the  Early  Developmental  Phanoniena  of  the 
Germ  of  Ycrtchrata. 

27.  — Physiologists  and  naturalists  agree  that  the  active 
part  of  the  vertebrate  germ  is  a  small  semi-transparent  mass  of 
very  soft  colourless  matter,  consisting  largely  of  water,  and 
often  compared  with  jelly — very  easily  destroyed  by  changes 
of  temperature  or  by  agitation,  or  by  a  touch.  Everyone 
can  form  an  idea  of  this  active,  living  germ-matter  by  care- 
fully examining  the  little  colourless,  circular  spot  seen  on 
the  surface  of  the  yolk  of  a  bird's  egg  when  the  shell  has 
been  carefully  broken  over  a  small  space  as  the  egg  lies  on  its 
side. 

28.  — This  soft,  living  matter  it  has  been  said  consists  of 
"undifferentiated    Protoplasm,"  made  up  of  "cells."  It 
would  be  difficult  to  select  three  words  in  any  department  of 
science  which  have  induced  more  confusion  of  thought  or  led 
to  more  incorrect  ideas  concerning  life,  growth,  organiza- 
tion,   and    development,  than  the  words   "cell,"  "un- 
differentiated," and  "protoplasm."    It  has  been  supposed 
that  the  small  mass  differentiated   itself,   and  that  by 
"differentiation"  the  several  parts,  organs,  and  tissues  of 
the  developing  embryo  originate.     Some  authorities  are 
inclined  to  go  further,  and  to  teach  that  tissue-formation  may 
be  compared  with  crystallization  and  deposition  of  solids 
from  solution,  or  suspension,  and  many  other  conjectures 
have  been  made  in  the  name  of  science  to  account  for  the 
observed  facts.    Far  from  the  germ  or  any  part  thereof  being, 
of  the  same  character  and  consistence  throughout,  the  living 
matter  taking  part  in  the  formation  of  all  tissues  and  organs, 
and  before  the  process  of  formation  begins,  is  made  up  of 
multitudes  of  minute  particles  of  living  matter  or  Bioplasts, 
varying  somewhat  in  size  in  different  kinds  of.  germs ;  but 
every  one  possesses  the  power  of  growing,  dividing,'  and 
multiplying  so  as  to  form  groups  of  living  particles  by  which 
all  the  tissues,  parts,  and  organs  of  the  chick  are  at  length 
developed. 
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Early  in  the  process  of  development  of  the  mammalian 
germ  may  be  observed  little  inequalities,  projections  or 
buddings  being  raised  from  the  surface.  These  in  certain 
situations  may  gradually  grow,  forming  symmetrical  outward 
extensions,  and  as  development  advances  are  seen  to  be  out- 
growths, which  in  man  and  animals  soon  become  the  limbs, 
and  gradually,  what  is  to  be  hand  or  foot,  may  be  recognised, 
including  all  the  wonderful  arrangements  of  vessels,  nerves, 
muscles,  &c.,  and  their  numerous  bioplasts.  In  internal  parts, 
also,  innumerable  bioplasts  become  gradually  arranged,  or 
arrange  themselves.  At  length  some  internal  organs,  heart, 
lung,  liver,  kidney,  or  brain,  are  slowly  indicated  in  their  pre- 
determined places.  Each  collection  of  living  particles  has 
resulted  from  the  division  and  subdivision,  or  has  originated 
as  a  new  centre  in  the  bioplasm  of  preceding  living  particles, 
and,  as  for  example,  in  the  cortex  of  the  human  cerebral 
convolutions,  a  highly  complex  and  definite  arrangement  of 
living  particles  of  marvellous  power,  by  which  we  are  able 
not  only  to  think  and  reason  and  will,  but  also  to  perform 
highly  complex  muscular  movements,  requiring  the  con- 
sentaneous action  of  thousands  of  muscular  fibres,  appears 
and  grows. 

29. — But  still  more  wonderful  is  the  formation  of  hand  or 
foot,  in  which  we  have  many  different  tissues  developed,  as 
skin  and  organs  connected  with  it,  nerves,  vessels,  muscles, 
fibrous  tissues,  cartilage  and  bone — all  clearly  indicating  plan 
and  purpose,  pre-designed  and  pre-arranged  for,  each  in  its 
proper  situation,  but  so  as  not  to  interfere  with  the  tissues 
of  different  kinds  among  which  it  is  placed,  and  which 
are  being  formed  ])ari  passu — nerves,  vessels  and  other 
tissues  being  always  arranged  according  to  the  same  definite 
principles  generation  after  generation  in  each  particular  kind 
of  organism.  The  nerves,  vessels,  and  adjacent  structures 
upon  which  they  act  are  all  developed  together.  All  gradu- 
ally grow,  and  at  the  appointed  time  begin  to  act ;  and  in 
man  and  in  some  of  the  lower  animals,  as  we  know,  these 
tissues  may  in  some  instances  retain  their  activity  for  a 
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century.  The  living  matter  or  bioplasm-particles,  without 
which  not  one  of  the  different  tissues  could  have  been  formed, 
manifestly  have  possessed  different  powers.  Those  forming 
nerves  and  vessels  could  not  form  muscles,  or  bone,  or 
adipose  tissue.  The  bioplasts  destined  to  form  the  textures 
are  arranged  in  groups,  but  yet  every  one  came  from  bioplasts, 
each  inheriting  its  power  not  only  from  particles  that  pre- 
ceded it,  but  from  its  predecessors  frem  which  the  particular 
germ  was  derived.  Not  only  so,  but  if  a  small  piece  of  certain 
of  the  growing  tissues,  even  of  the  adult  organism,  be  care- 
fully removed  and  properly  grafted  on  another  individual,  it 
will  grow  in  its  new  situation. 

30.  — The  semifluid  state  of  this  embryonic  living  matter, 
"jelly  like,"  or  resembling  a  soft  colourless  "pulp,"  without 
structure,  does  not  form  a  mass  which,  in  the  language  of  our 
time,  differentiates  itself  into  the  several  structures ;  but  each 
small  portion  of  the  germ  consists  of  an  enormous  number 
of  minute  particles  or  bioplasts,  each  generally  less  than  the 
one  two  thousand  five  hundredth  part  of  an  inch  in  diameter. 
These  could  not  be  distinguished  from  one  another  by  ex- 
amination, but  each  is  living  and  possessed  of  formative 
power,  power  of  growth  and  development.  They  form 
groups  which  grow  in  the  direction  and  in  the  situation 
which  the  tissues,  or  organs,  are  required  to  occupy— each 
separate  particle  living,  growing,  dividing,  multiplying  in 
prearranged  order,  but  without  an  indication  of  structure, 
till  the  time  is  reached  when  structure  should  appear,  and 
the  tissues,  organs,  and  different  parts  are  required  to  con- 
stitute the  organism  that  is  to  be. 

31.  — Every  arrangement  of  the  living  particles  seen  during 
the  early  condition  of  the  germ  seems,  as  it  were,  to  have 
been  foreseen  from  the  very  first.  Every  structure  that  is 
formed,  has  been  prepared  for  from  the  first,  every  tissue  or 
organ  anticipated,  as  if  it  had  been  known  that  it  would 
appear  at  its  proper  time.  Every  step,  each  change  that 
occurs  must  be  attributed  to  the  vital  developmental  power 
with  which  the  living  particles  have  been  endowed.    To  assert 
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that  the  phenomena  are  due  to  differentiation,  or  to  the 
properties  of  the  material  particles,  or  to  the  atoms  of  matter, 
or  to  force,  or  to  energy,  or  to  environment,  or  to  natural, 
physical,  or  other  tendencies,  is  futile. 

32.— It  is  life-power  alone  to  which  the  facts  must  be 
attributed,  life-power  inherited  by  each  generation  of  living 
forms  from  its  living  predecessors,  and  so  back  to  the  creation 
of  life.  In  all  these  wonderful  changes,  physics,  chemistry, 
and  material  properties  have  played  a  very  subordinate  part. 
They  are  governed  and  controlled  by  Vitality,  life-power, 
which  we  must  believe  has  been  given  by  God  alone. 
^  33.— Living  matter  is  always  undergoing  change,  new 
living  matter  bemg  produced  while  at  the  same  time  a  portion 
of  the  existing  living  matter  dies.  Death  is  the  cessation  of 
the  conversion  of  non-living  matter  (nutrient  substances  dis- 
solved  in  water)  into  living  matter.  During  the  germ  period 
of  life  there  is  little  conversion,  all  or  nearly  all  the  nutrient 
matter  provided  in  the  germ  having  been  caused  to  live.  At 
this  early  period  of  development,  very  little  formed  matter  or 
tissue  is  produced,  and  what  there  is  is  soft  and  of  temporary 
duration.  At  this  early  period  of  life,  those  important  pre- 
paratory changes,  already  referred  to,  in  the  particles  of 
living  matter  are  occurring— changes  which  cannot  be  seen, 
but  in  the  absence  of  which  no  further  development  could 
take  place  (p.  129). 

34.  — In  childhood  and  youth  the  vital  part  of  the  develop- 
mental process  is  less  active  than  during  the  early  germ- 
stage,  and  the  production  of  formed  matter  and  tissue  pre- 
ponderate, growth,  of  com-se,  actively  proceeding  in  all  parts  of 
the  body. 

35.  — During  maturity  the  vital  and  formative  activities  are 
more  nearly  balanced. 

36.  — In  old  age  the  living  matter  of  the  body  lives  and 
changes  more  slowly,  and  there  is  little  production  of 
new  tissue,  but  further  thickening  of  that  already  produced 
continues.  Tissues  are  more  slowly  formed  and  act  less 
vigorously.    Movements  are  more  restricted.    Living  matter 
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lives  more  slowly.  All  'formed  matter  or  tissue  undergoes 
further  condensation  and  contraction. 

Although,  as  age  advances,  all  vital  changes  are  carried  on 
more  slowly,  and  action  generally  is  more  limited,  and,  not- 
withstanding the  delicacy  of  the  sense  organs  is  much  im- 
paired and  their  owner  is  quite  aware  of  the  defect,  old  age 
in  man  is  by  no  means  the  least  happy  or  least  endurable  part 
of  life.  In  many  instances,  where  the  health  is  good,  not  only 
is  there  content,  but  also  a  feeling  of  thankfulness,  and  often 
happiness  and  restful  enjoyment  of  life.  In  animals  this  is 
different.  The  decadence  in  activity  and  the  progress  of 
decrepitude  often  result  in  death  from  starvation,  disease,  or 
injury  inflicted  by  other  animals,  or  by  accident. 

Derangements  and  Disease. 

From  first  to  last,  at  any  period  of  life,  there  may  be  local 
or  general  derangement  as  regards  the  vital  changes  of  the 
living  matter  of  the  body.  Life  and  growth  may  proceed  too 
quickly  or  too  slowly  in  any  part,  and  in  any  tissue.  If 
either  of  these  altered  actions  occurs  in  a  part,  or  in  the  body 
generally,  pathological  structural  changes  of  several  different 
kinds  may  ensue,  and  various  forms  of  disease,  local  or 
general,  may  follow.  In  some  cases  certain  tissues  only  are 
affected  ;  in  others  the  whole  organism  may  be  involved  in 
the  departure  from  health.  In  the  higher  animals  and  man 
excess  of  formation  and  condensation  of  the  formed  matter 
of  the  "  cell "  may  interfere  with  the  growth  and  action  of 
the  living  matter  within,  and  when  this  change  affects  an 
organ  the  free  action  of  which  is  necessary  to  healthy  life, 
as,  for  example,  the  liver,  serious  disease,  by  which  life  is 
shortened,  is  not  unusual. 

The  change  from  health  to  disease — from  the  normal 
physiological  to  the  pathological  state — is  at  first  due  to  vital 
power — vitality.  In  the  change  from  healthy  limited  growth 
to  that  rapid,  irregular  evolution  of  new  living  matter  with 
new  powers,  destroying  tissues  and  organs,  and  perhaps  in  a 
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short  time  life  itself,  we  have  another  example  of  modified 
vital  action. 

37— Increased  vital  action  and  undue  multiplication  of 
some  of  the  free  bioplasts  in  the  blood,  lymph,  chyle,  and 
free  in  the  interstices  of  the  tissues,  or  of  some  of  the 
bioplasm  particles  in  the  elementary  parts  of  various  tissues, 
occur  in  "inflammation"  (local)  and  in  " fever  "  (general). 
The  local  or  general  rapid  growth  and  increase  in  number  of 
the  living  particles  in  man  and  the  higher  animals  often 
temporarily  destroys  that  balance  which  is  represented  by 
"  health,"  but  the  process  may  continue  and  lead  to  various 
febrile  and  inflammatory  states,  or  to  the  formation  of  soft 
and  rapidly-increasing  local  growths  requiring  surgical 
treatment.* 

38.  — In  some  morbid  changes  living  matter  may  increase 
and  grow  very  rapidly,  so  as  to  derange  or  seriously  damage 
neighbouring  parts,  or  cause  changes  in  the  state  of  the 
blood,  even  to  "poisoning"  it,  soon  placing  life  in  jeopardy, 
or  may  result  in  death  in  a  short  time — Local,  as  in  the 
formation  of  many  morbid  growths,  such  as  occur  in  certain 
kinds  of  tubercle,  cancer,  and  many  other  maladies ; 
General,  as  in  acute  "inflammation"  of  various  parts, 
organs,  or  tissues,  perhaps  leading  to  local  abscesses,  or  to 
general  fever  or  "  blood-poisoning." 

39.  — The  students  of  modern  medicine  and  surgery  should 
think  over  these  broad  facts  ascertained  by  scientific  in- 
vestigation ;  for  upon  our  knowledge  of  the  actual  minute 
changes  taking  place  in  the  organism,  the  principles  upon 
which  the  treatment  of  many  a  case  should  be  conducted, 
may  depend. 

In  departures  from  the  healthy  condition  in  Infancy,  Youth, 
Maturity,  and  Old  Age,  by  knowledge,  and  the  results  of 
observation,  and  the  exercise  of  good  judgment,  we  are  often 

*  In  many  forms  of  "  cancer"  the  morbid  change  is  due  to  the  produc- 
tion of  new  centres  of  development  in  the  living  matter  of  a  "cell," 
series  after  series,  and  the  further  increase  of  the  new  living  particles  as 
they  are  set  free  and  grow,  this  active  vital  process  being  again  and 
again  repeated.  , 
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able  to  restore  the  action  of  various  organs  and  tissues  which 
has  been  deranged,  and  may  also  in  some  degree  postpone 
the  inevitable  degeneration  prone  to  occur  as  age  advances, 
if  not  even  prevent,  mitigate,  or  counteract  some  of  the 
changes  common  in  advanced  life,  and  perhaps  restore 
health,  and  sometimes  succeed  in  prolonging  life. 

I  regret  to  say  that  for  many  years  past,  in  some  quarters, 
there  has  been  some  distrust  and  even  opposition  on  the  part 
of  the  public,  and  to  some  extent  also  on  the  part  of  the 
profession,  to  scientific  methods  generally,  in  medical  practice 
and  medical  thought-on  the  mistaken  supposition  that 
scientific  study  does  not  assist  us  in  medical  practice.  As  a 
consequence  of  this  unfortunate  supposition,  symptoms  only 
are  treated,  one  supposed  remedy  after  another  being  tried, 
in  the  hope  that  the  right  and  proper  remedial  substance  may 
be  hit  upon.  Such  a  systeai  does  not  rest  on  principle, 
knowledge,  or  experience.  It  has  been  supported  by  the 
"  Press,"  and  rendered  popular  by  glaring  advertisement  and 
the  promise  of  cure  in  every  kind  of  malady. 

40. —While  it  is  quite  certain  that  people  can  be  in  excel- 
lent health,  can  do  very  hard  work— bodily  and  mental— and 
can  live  to  be  very  old,  and  even  retain  working  powers  far 
into  old  age,  without  any  kind  of  alcohol,  it  has  been  proved, 
beyond  the  slightest  doubt,  that  in  certain  morbid  conditions 
of  the  febrile  class,  particularly  those  beginning  with  a  chill 
or  a  "  depressing  cold,"  small  quantities  of  alcohol  given  at 
intervals  are  of  great  service  by  shortening  the  period  of 
illness,  and  by  preventing  the  occurrence  of  secondary  patho- 
logical changes  which  tend  to  occur.  And  of  this  I  am  sure, 
from  my  own  observation,  that  many  bad  cases  of  severe 
continued  fever,  with  high  temperature,  very  quick  pulse, 
and  weak  heart's  action— and  especially  where  there  is  great 
general  weakness  and  nervous  prostration,  with  delirium,  or 
tendency  thereto,  alcohol  in  small,  but  frequently  repeated, 
doses  has  been  of  the  greatest  service.  In  very  bad  cases, 
when  the  febrile  state  is  severe,  and  has  lasted  many  days, 
and  the  heart's  action  very  feeble  and  delirium  increasing — 
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oJ  he  fin!T  '^^P^^^""  -centres,  and 

preventT.      '  "T"^^        "^"^^""'^^  ^o^t^act,  thus 

tagnation  of  the  circulation,  and  accumulation  of  blood 
tending  to  complete  failure  of  its  circulation-increased 
doses  0  alcohol  at  short  intervals  have  sometimes  saved  life 

41.  -In  some  of  the  last  paragraphs  I  have  laid  stress  upon 
vital  actions  occurring  in  the  various  parts  of  the  body  at 
different  ages  and  under  different  circumstances,  and  have 

'  viLT-r  "  ^'-^-^  /««^- 

vitality  that  must  in  all  cases  be  regarded  as  the  cause  of 
the  normal  action,  and  of  modified  action,  as  well  as  the 
cessation  of  action  in  a  tissue. 

Vitality  or  Physics. 

42.  -I  have  felt  compelled  by  reason  to  place  all  kinds  of 
Me  in  a  category  above,  beyond,  and  absolutely  marked  off 
from  that  in  which  lifeless  matter  of  any  form  should  be 
included,  and  out  of  the  range  of  physical  agents  and  factors 
of  any  kind.  Is  not  matter  permanent,  and  life  evanescent  ? 
May  not  life  cease  in  matter  at  any  moment,  and,  on  the 
other  hand,  may  it  not  spread  from  one  living  particle  to 
certain  non-living  particles,  and  so  on,  for  ever  ?  And  is  it 
not  certain  that  if  every  individual  organism  belonging  to  one 
kind  of  life,  once  ceased  in  our  world,  its  reappearance  is  no 
more  supposable,  than  if  all  life  in  the  world  were  to  cease, 
life  could  again  appear,  except  by  the  direct  influence  of 
Almighty  Power? 

43.— Of  all  the  new  soientific  or  philosophical  principles  or 
opinions  forced  upon  us  of  late  years  by  a  few  confident 
teachers,  one  of  the  most  impossible  for  an  observer  and 
student  of  living  nature,  who  has  also  a  knowledge  of  man, 
to  accept,  is  that  the  idea  of  a  future  state  follows,  or  is  in 
any  way  justified  by,  the  consideration  and  contemplation  of 
the  facts  of  the  material  properties  of,  or  changes  in,  non- 
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livinff  matter,  as  far  as  these  changes  and  properties  are  at 
this  time  known. 

44.  — And  lastly,  on  the  one  band  it  is  hard  to  believe  that 
anyone  who  has  a  firm  faith  in  God,  can  take  little  or  no 
interest  in  living  nature,  and  in  the  development  and  growth 
of  even  the  lowest,  simplest  forms  of  life  and  the  most 
minute  particles  of  living  matter— and,  on  the  other  hand, 
how  any  thoughtful  person,  knowing  the  broad  facts  of  the 
Anatomy  and  Physiology  of  his  own  organism,  can,  from  the 
side  of  Science,  justify  an  opinion  against  Vitality,  and 
our  belief  in  eternal  life,  or  insist  that  the  death  of  man  is  as 
the  death  of  all  organisms  below  him,  or  as  the  death  of  the 
living  particles  of  his  body,  the  matter  of  which,  as  it 
gradually  dies,  is,  during  life,  replaced  by  life  being  com- 
municated to  new  non-living  matter.  Looking  at  and  con- 
templating the  strue-ture  of  a  single  brain  "cell"  of  the 
cerebral  cortex,  and  thinking  of  its  development,  growth,  and 
action  year  after  year,  of  its  living  matter,  and  of  the  exten- 
sive system  of  nerve-fibres  proceeding  from  it,  I  find  it 
impossible  to  agree  with  those  who  deny  a  future  state. 

I  must  beg  the  readers  of  the  last  paragraph  to  bear  in 
mind  that  for  less  than  a  hundred  years  has  it  been  possible 
for  anyone  to  learn  anything  definite  regarding  the  minute 
structure  of  any  organism,  or  of  the  mode  of  structure- 
production  in  anything  that  lives.  We  have  yet  much  to 
learn  concerning  all  the  simplest  vital  processes,  even  in  the 
very  lowest,  simplest  forms  of  life,  before  a  rational  account 
shall  be  given  of  the  formation  of  tissues  and  other  structures 
from  the  structureless  living  matter.  To  this  day  many 
authorities  in  certain  departments  of  Science  and  Philosophy 
have  probably  never  seen  a  "brain  cell  "  which  is  concerned 
in  mental  action. 

45.  — Some  modern  writers  on  philosophy  and  religion  are 
not  aware,  or  are  disinclined  to  admit,  that  the  living  matter 
of  everything  that  lives  is  without  structure,  and  that  in 
every  kind  of  living  matter  there  is  reason  to  believe  that 
movement,  varying  much  in  degree,  is  probably  incessant. 
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In  science  the  word  structure  is  used  in  at  least  two  very- 
different  senses— structure  that  can  be  demonstrated,  and 
structure  undemonstrable.  Whenever  I  speak  of  structure  I 
mean  structure  which  I  have  seen,  and  have  shown  to  others, 
however  delicate.  The  structure  I  know,  can  be  copied  in  a 
drawing,  and  could  be  photographed.  Of  the  "  structure  " 
of  the  inorganic  atoms  or  molecules  nothing  can  be  seen  by 
the  microscope  at  present. 

The  living  particles  of  one  of  the  higher  animals  or  man 
cannot  be  distinguished  from  those  of  very  different 
organisms,  and  it  is  only  by  the  characteristic  substances  or 
structures  formed,  that  the  nature  and  power  of  the  living 
matter  can  be  judged,  or  the  organism  from  which  it  was 
obtained  determined. 

Probably  few  of  those  devoted  to  religious  or  philosophical 
study  are  aware  that  nothing  living  is  alive  in  every  part, 
and  that  by  far  the  greater  part  of  the  matter  of  the  body  of 
a  living  man  or  animal,  although  formed  from,  and  by  living 
matter,  is  not  alive.  Ignoring  this  important  fact,  many  have 
been  led  to  express  themselves  as  if  they  really  believed 
that  all  the  tissues  of  a  living  thing  were  alive  during  its  life, 
whereas  they  are  no  more  living,  than  the  "  cells  "  of  the  outer 
layer  of  the  cuticle,  much  of  the  hair,  nails,  teeth,  and  many 
other  structures  which  are  incapable  of  growth,  are  incap- 
able of  communicating  life  to  non-living  matter,  and  are  no 
more  living  than  when  the  organism  of  which  they  form  a 
part  is  wholly  dead. 

46. — It  is  the  life,  then,  not  the  matter,  by  which  the 
organism  becomes  what  it  is.  No  properties,  no  physical  or 
material  characteristics,  no  molecular  phenomena,  not  even 
sui  generis,  can  arrange  atoms  and  molecules  as  they  are 
arranged  by  vital  power.  Matter  comes  and  goes — dies,  is 
removed,  and  new  matter  takes  its  place,  but  the  immaterial, 
invisible,  undemonstrable  life- factor  may  go  on  and  on,  its 
powers  being  transmitted  from  particle  to  particle  uninter- 
ruptedly from  the  earliest  moment  of  the  life  of  the  germ  to 
the  death  of  the  organism  in  old  age,  long  before  which 
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time  most  of  the  matter  introduced  early  in  If  ^^^^^^J" 
removed  and  replaced  perhaps  many  times.  And  yet  the 
identity  of  the  organism  has  been  preserved  from  first  to 
last,  and  its  individuality  preserved  during  the  who  e  of  We 
by  the  life-power  alone.  Only  think  of  the  marvellous  Ufe- 
power  as  compared  with  an  infinitesimal  proportion  of  matter 
in  every  part  of  the  living  world-as,  for  example,  in  the  case  ot 
the  millions  and  millions  of  living  pollen  granules  m  a  small 
proportion  of  the  air  of  a  garden  on  a  spring  day,  and  con- 
sider the  mighty  power  of  that  minute,  moist,  living  particle, 
which  is  but  a  fraction  of  the  pollen  grain,  and  may  transmit 
its  inimitable  powers  for  ages. 

47.— The  very  complex  questions  bearing  on  the  explana- 
tion of  the  mystery  of  life  as  manifested  all  through  nature, 
to  say  nothing  of  the  great  mystery  of  the  source  of  the  vital 
powers  of  the  bioplasm  of  our  nerve-organs  and  structures,  and 
the  more  marvellous  powers  of  our  own  intellects,  incompar- 
able as  these  are  with  any  powers  of  other  living  organisms, 
ought  to  have  been  carefully  considered  and  patiently 
debated  long  ago  ;  instead  of  which  all  discussion,  all  careful 
consideration,  has  long  been  rendered  impossible  by  the 
almost  universal  insistence  upon  purely  physical  doctrines, 
"variously  modified  "  as  the  years  pass  by.  After  fifty  years 
of  unceasing  advancement  in  all  departments  of  science,  we 
learn  that  the  "distinctive  character  of  different  kinds  of 
protoplasm,  or  cytoplasm,  or  archoplasm,  or  corpuscles 
....  depends  on  the  chemical  nature  of  the  substance." 
But  does  not  the  "distinctive  character "  cease  at  death,  and 
can  its  "  chemical  nature  "  be  ascertained  without  destroying 
the  life  of  the  living  matter  of  which  we  are  in  search  1 

We  are  told  by  the  President  of  the  Physiological 
Section  of  the  British  Association,  in  September,  1901,  that 
' '  we  find  that  the  phenomena  of  life  are  never  found  in 
stTucttt/reless  matter. "  But  in  all  nature  is  there  one  particle 
of  structure  that  is  alive,  that  can  grow,  increase,  or  move 
of  itself?  The  "structureless"  is  only  structural,"  in  "a 
molecular  sense."    The  ^&ro?«  "  structure  of  the  so-called 
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grey  matter  of  the  nerve-centres  "  is  not  living,  bnt  there  « 
mnoh  matter  m  tU  grey  matter,  the  Zwm^  part  of  which  is 
r>^tUr  ^ruotural  nor  fihrous.  Many  of  the  granules  and 
molecules  seen  in  living  matter  are  not  living  at  all,  and 
their  movement  is  caused  by  the  vital  movements  of  the 
structureless  living  matter  in  which  they  are  suspended,  and 
by  which  they  are  moved. 

48.-The  highest  of  the  purely  intellectual  achievements 
of  the  greatest  intellects  the  world  has  known,  shall  provide 
me  with  another  argument  from  the  science  side  in  support 
of  our  belief  in  the  Living  God  and  in  a  future  state  for 
man  :— In  mathematics  and  physics  have  we  not  proof  as  well 
as  evidence  of  the  almost  infinite  power  and  capacity  of  the 
human  mind  so  to  train  and  educate  itself  and  improve  its 
powers,  and  to  such  an  extent,  that  it  shall  be  able  to  under- 
stand and  solve  problems  which  before  its  self-training  and 
practice  had  been  unintelligible,  and,  perhaps,  without  mean- 
ing?    The    most    advanced    mathematics,    physics,  and 
philosophy  united,  have  not  brought  us  nearer  to  the  produc- 
tion of  the  most  minute  living  particle  that  has  ever  existed,  or 
to  the  true  explanation  of  its  movements,  nature,  or  origin. 
Invariably  moist,  colourless,  and  structureless,  capable  of 
growing,  multiplying,  and  of  forming  structures  and  sub- 
stances not  to  be  imitated  or  made  artificially,  it  remains 
with  its  inexplicable  powers  beyond  knowledge.  Neither 
natural  nor  physical  nor  mathematical  science  can  explain  or 
account  for  it,  and  it  is  at  present  beyond  our  means  of 
investigation.    No  living  particle  can  be  analysed  or  pro- 
duced in  the  laboratory. 

In  every  age  the  human  mind  has  so  far  failed  to  under- 
stand itself,  or  to  learn  and  teach  the  exact  nature  or  cause 
of  the  changes  in  living  growth,  and  in  the  development  of 
anything  living.  And  from  the  science  side,  life  must  still 
be  attributed  to  the  infinite  power  of  the  living  God. 

Can  a  stronger  argument  be  urged  from  science  for 
implicit  belief  in  the  infinite  power,  wisdom,  and  goodnefs 
of  the  Greater  of  life,  than  the  modern  developments  of  the 
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mathematical  and  physical  sciences  by  man  himself  ]  Of 
such  capacity,  knowledge,  and  power  not  a  vestige  has  been 
discovered  in  any  living  organism  except  man,  and  it  is 
scarcely  conceivable  that  a  being  conscious  of  possessing  an 
intellect  with  even  a  very  moderate  capacity  of  studying 
and  understanding  some  of  the  simpler  problems  of  mathe- 
matics and  physics,  and  having  the  power  of  contemplating 
them,  and  the  conviction  that  by  patient  thought  and  study  he 
may  certainly  improve  his  power  of  thinking,  should  not  feel 
thankful  to  his  Maker  and  freely  acknowledge  His  infinite 
power,  wisdom,  and  goodness,  and  man's  dependence  on 
Him.  And  is  it  not  certain  that  under  the  heads  of  Mathe- 
matics, Physics,  and  Philosophy  we  must  place  the  highest 
intellectual  attainments  possible  to  the  intellect  of  man ;  and 
must  not  the  highest  place  among  men  of  intellect  be  assigned 
to  Mathematicians,  Physicists,  and  Philosophers  ? 

49. — Is  it  not  one  of  our  first  duties  to  natural  science 
to  try  to  ascertain  all  we  can-  concerning  our  own  nature, 
and  to  thoroughly  study  and  investigate  life  around  us, 
before  attempting  to  discuss  the  supposed  physical  cause 
of  life,  the  origin  of  matter,  and  the  probable  nature,  source, 
and  formation  of  the  infinite  suns,  and  the  possibly  visible 
worlds,  millions  and  millions  of  miles  away  from  us,  or 
venture  on  conjectures  as  to  their  formation  and  the 
possible  living  forms  that  may  exist  in  some  of  them  ? 
But  as  moisture  is  an  absolute  necessity  of  every  form  of  life 
of  which  we  have  knowledge  and  experience,  and  the  facts 
known  of  this  world's  living  nature  not  only  enforce  the  con- 
clusion, but  also  prove  that  no  living  thing  of  which  we 
have  knowledge  can  live  at  a  temperature  above  300" 
Fahrenheit,  is  not  the  suggestion  that  there  may  le  kinds  of  life 
that  enjoy  what  we  here  speak  of  as  a  red  heat  purely  fanciful  1 

There  is  yet  very  much  to  learn  concerning  the  living  things 
of  this  earth,  and  also  much  to  unlearn.  Only  a  few  years 
since  it  v^as  affirmed  by  more  than  one  authority  that  man 
and  all  things  living  were  mechanical  and  composed  of  matter 
only,  and  that  their  actions  were  chemical  and  dependent  on 
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material  properties  of  the  matter  of  their  bodies,  under  the 
influence  of  external  conditions.  But  what  will  be  the 
verdict  of  thoughtful  people  before  the  first  few  years  of  this 
twentieth  century  shall  have  passed  ? 

50.— Whether  thousands,  hundreds  of  thousands,  or 
millions  of  years  have  passed  since  the  creation  of  man,  his 
absolute  separation  from  all  animals  must,  I  think,  be 
admitted.  The  gradual  development  of  the  powers  of 
thought  and  reasoning,  and  the  capacity  of  intellectual  self- 
improvement,  distinguish  the  endowments  of  the  human  mind 
from  all  mental  powers  recognisable  in  any  other  organisms. 

61.— The  most  distinguished  physicist  will  admit  that  there 
are  still  some  abstruse  physical  problems  beyond  under- 
standing, but  which  will,  in  all  probability,  ere  long  receive 
adequate  explanation.  And  would  he  not  be  right  in  sug- 
gesting further  that  "  Physicists  have  much  to  learn  and  to 
discover,  and  in  asking  whether  they  had  not  established 
great  fundamental  principles,  within  the  lifetime  of  men 
now  living" ? 

Let  us  only  compare  the  physics  of  to-day  with  the 
physics  of  but  fifty  years  ago.  Is  there  not  reason 
to  think  that  fifty  or  a  hundred  years  hence  the 
physical  teachers  of  that  day  will  have  to  make  a 
similar  appeal  to  reason  regarding  their  great  physical 
knowledge  as  compared  with  that  of  their  predecessors  of  the 
year  1900  ?  And  is  there  any  reason  to  suppose  that  the 
argument  will  have  less  force  as  century  succeeds  century  ? 
But,  on  the  other  hand,  is  it  not  reasonable  to  conclude  that 
a  time  will  come,  when  physical  science  shall  be,  so  to  say, 
complete  and  firmly  e.stablished,  whether  regarded  from  the 
purely  philosophical  or  from  its  experimental  and  practical 
side — when  there  will  be  no  further  object  to  be  gained  by 
physical  investigation  and  experiment — when  no  differences 
of  opinion  between  teachers  of  physics  will  be  possible — when 
physical  laws  will  be  taught  and  easily  explained  in  all 
sections  of  this  vast  department  of  exact  knowledge — when 
one  correct  and  illustrated  text  book,  and  but  one  complete 
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set  of  physical  instruments  will  be  required,  to  enable 
the  laws  and  principles  of  physics  and  the  construction  of 
machinery,  which  will  entirely  supersede  the  necessity  of  every 
kind  of  animal  and  human  labour,  to  be  studied  and  under- 
stood by  every  student  ? 

52.  — Considering  the  numerous  new  discoveries  and  the 
perpetual  advance  in  general  natural  knowledge,  and  the  new 
facts  leading  to  new  ideas  in  minute  investigation  with 
higher  magnifying  powers  lately  perfected,  is  not  the  same 
line  of  argument  applicable  to  the  new  views  of  our  living 
world  during  the  past  fifty  years,  which  have  been  attended 
with  equally  remarkable  results  1  So  striking  has  been  the 
advance  in  our  knowledge  that,  according  to  some  physical 
enthusiasts,  we  ought  to  be  fully  justified  in  concluding  that 
the  entire  life  problem  will  shortly  be  solved  for  ever.  But 
will  natural  knowledge  ever  be  complete,  especially  as  regards 
the  nature  of  life  ? 

The  general  opinion  entertained  at  this  time  seems  to 
be  that  the  absorption  of  life  science  by  physical  science  is 
imminent.  So  confident  are  some  Professors  of  Physics,  that 
they  do  not  hesitate  to  declare  not  only  that  the  evolution  of 
living,  moving,  organic  particles  may  burst  into  life,  but 
that  the  report  of  the  first  laboratory  evolved  living  particle, 
may  be  expected  any  day.  If  only  the  physicist  could  be 
certain  of  the  state  and  composition  of  the  organic  matter 
and  the  necessary  external  conditions  desirable,  similar 
results  must,  of  course,  follow  the  arrangements  which  have 
already  proved  successful,  and  we  are  assured  that  there  can 
be  little  doubt  that  certain  kinds  of  amcebfe  and  many  kinds 
of  living  protozoa  will  issue  from  the  physical  laboratory  1 

53.  — The  advantages  of  the  Physicist  over  the  naturalist 
are  great  indeed.  Think  of  the  superior  mental  power  and 
far  greater  exactness  and  deeper  penetration  into  the  nature 
of  matter  enjoyed  by  the  Mathematician,  the  Physicist,  the 
Astronomer,  the  Chemist,  and  the  Physical  Philosopher,  as 
compared  with  the  capacity  of  the  Physiologist,  Anatomist, 
Naturalist,  Geologist,  Botanist,  the  microscopical  student. 
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and  others  engaged  in  the  study  and  investigation  of  organ- 
isms that  are,  or  that  have  been,  alive.  Think  of  the 
unceasing  intellectual  care  and  attention  required  by  all 
engaged  in  the  study  and  teaching  of  any  department  of 
knowledge  in  which  opinion,  theory,  speculation,  imagina- 
tion, doubt,  mental  restlessness,  and  uncertainty  still 
prevail,  such  as  life  science  and  philosophy,  literature  and 
theology,  in  which  there  may  be  much  difference  of  opinion 
—the  student  and  the  scientific  intellectual  worker  and 
thinker,  always  yearning  for  more  knowledge,  and  to  learn 
more  than  is  known,  and  very  probably  more  than  can  be 
known  in  the  present  state  of  life. 

The  observations  and  attempts  to  establish  generalisations 
by  the  naturalist,  the  minute  anatomist,  and  the  physician, 
regarded  from  the  intellectual  and  pure  science  point  of  view, 
must  always  appear  inferior,  uncertain,  and  less  exact  than 
the  reasonings  of  the  mathematician,  the  physicist  and  the 
philosopher.  Neither  naturalist  nor  physiologist  can,  from 
investigating  the  characters  of  any  particular  living  germ , 
say  what  will  be  the  result  of  its  natural  development.  Not 
in  one  single  instance  in  all  nature  can  the  student  of  life 
phenomena,  by  ascertaining  the  properties,  characters,  and 
composition  of  the  substance  left  by  the  death  of  living 
mattelr,  or  by  the  most  cajeful  analysis,  determine  the  results 
of  its  development,  had  it  been  allowed  to  live  under 
favourable  conditions.  Nor  is  it  possible  to  determine 
beforehand  the  particular  tissue  that  any  given  particle  of 
living  matter  is  capable  of  producing. 

54. — After  well  thinking  over  the  physical  doctrines  of  life 
advocated  by  well-known  scientific  men,  and  then  calling  to 
mind  what  I  have  seen  over  and  over  again  in  well-prepared 
specimens  of  the  tissues  of  the  lower  animals,  and  especially 
of  the  finest  nerve-structures  in  vertebrata  and  the  tissues 
of  insects,  I  feel  the  utter  hopelessness  of  all  physical  ideas 
applied  to  structure-formation,  and  not  only  as  being  in- 
applicable to  many  cases,  but  impossible  and  inconceiv- 
able— neither  explaining  nor  accounting  for  any  of  the 
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phenomena  of  growth  and  formation  in  one  single  case,  in 
any  section  of  the  life-world  past  or  present. 

55.  — Probably  a  decided  majority  of  intelligent,  well- 
educated  people  in  all  countries,  of  different  religious  and 
political  views,  will  agree  that  the  attention  of  young 
children  should  be  directed  to  some  of  the  broad,  general 
facts  of  life  and  growth,  as  these  occur  in  ordinary  plants  and 
young  animals  with  which  all  are  familiar,  and  which 
children  often  notice  and  try  to  study  of  their  own  accord. 
General  differences  between  living  things  and  non-living 
matter  may  be  made  clear  to  children  without  much 
difficulty,  and  they  will  be  interested.  The  wide  difference 
between  a  plant  that  grows,  and  a  machine  thai  has  been 
made  by  man,  and  a  stone,  or  a  snowball  which  increases 
as  it  is  rolled  over  and  over  in  the  snow,  may  be  pointed  out. 
The  fact  of  growth  in  plants  and  animals,  and  the  fact  that 
all  machines  have  been  made,  can  be  easily  made  evident  to 
the  mind  of  a  child.  Possibly  the  most  conscientious  free- 
thinkers, secularists,  monists,  and  agnostics,  determined 
denominationalists  and  undenominationalists,  may  be  per- 

'  suaded  to  forget  their  differences  for  a  little  while,  and  allow 
the  children  in  whom  they  are  interested  to  recognise  the 
contrast  between  a  thing  that  lives  and  non-living  matter, 
and  between  vital  activity  and  the  passive  state  of  all  that  is 
lifeless.  After  a  little  general  instruction  on  the  common  forms 
of  living  things  and  their  growth  and  action,  the  teacher  might 
lead  the  child-mind  to  the  contemplation  of  the  Creator  and 
Supporter  of  all  life,  and  perhaps  might  even  be  allowed  to 
teach  the  little  children  under  his  care,  to  begin  their  daily 
school  work  with  the  old  simple  prayer  to  their  Father  in 
heaven,  the  eternal  God  of  all  living. 

56.  — The  recent  wonderful  advance  in  all  departments  of 
science,  and  in  medical  knowledge,  and  the  results  of  the 
patient  study  of  development  and  growth,  and  the  unceasing 
changes  in  the  world  of  life,  have  undoubtedly  made  us 
familiar  with  phenomena  of  which  our  predecessors  of  a 
century  ago  could  have  had  no  idea.    The  new  knowledge 
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has  naturally  given  to  the  thoughts  of  many  students  a 
religious  tendency,  and  probably  in  some  minds  has 
established  a  conviction  of  the  presence  and  direct  influence 
ot  the  infinite  power  of  the  living  God  in  all  the  vital 
phenomena  characteristic  of  living  nature.  But  of  late  years 
has  It  not  been  too  hastily  assumed  that  certain  important 
new  facts  discovered  by  scientific  investigation  had  rendered 
impossible  the  acceptance  of  revelation  by  those  who  desired 
to  be  guided  and  influenced  by  science  and  reason  only  ? 

Looking  from  the  science  point  of  view  and  that  of  actual 
knowledge,  the  attempt  to  prove  gradational  differences 
between  monkey  and  man  is  no  more  in  accord  with  reason 
than  would  be  the  attempt  to  prove  an  analogy  or  a  grada- 
tional relationship  between  a  living  bacterium  or  other  very 
low  form  of  life,  and  a  lifeless  stone  or  other  form  of  non- 
living matter.  The  differences  in  both  cases  are  alsolvte. 
And  until  some  real  analogy  can  be  shown  to  exist  between 
the  growth  of  any  living  thing  in  nature,  and  that  mere 
increase  in  size  by  addition,  aggregation,  or  deposition  of 
lifeless  matter,  which  occurs  throughout  the  non-living 
world,  any  comparison  will  be  impossible.  No  "atom"  of 
matter  lives,  or  has  lived,  or  can  be  supposed  to  live  even  in 
imagination.  The  most  minute  of  living  particles  is  infinite 
—absolutely  distinct  from  every  particle  of  matter  which  is 
not  alive,  whatever  may  have  been  its  nature  or  origin. 

57-— Ifi  as  held  by  many  recent  authorities,  man  is 
an  animal,  or  should  in  the  future  be  proved  to  have  been  an 
animal,  is  it  not  more  probable  that  the  change  had  been 
gradually  brought  about  by  some  of  his  human  predecessors 
having  determined  to  return  to  a  lower  type,  than,  that  in 
primitive  times  man  was  created  as,  and  represented  by,  a 
lower  form  of  vertebrate  organism  ?  Is  it  not  certain  that 
man,  in  his  present  state,  isnot  an  animal,  and,  seeing  that,  if 
man  will,  he  has  power  to  discover,  check,  and  control  those 
tendencies,  desires,  and  appetites,  submission  to,  and 
encouragement  of  which  could  alone  have  led  to  his  degrada- 
tion by  the  gradual  deterioration  of  those  higher  and  inno- 
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cent  mental  and  bodily  characteristics  with  which  he  bad 
been  from  the  first  endowed,  is  it  not  reasonable  to  suppose 
that  he  would  soon  have  assumed  a  condition  lower,  and 
more  degraded,  than  that  of  any  animal? 

Is  not  everyone  in  all  civilised  communities  taught  at 
an  early  age  to  be  guided  by  principles  which  will  enable  him 
to  keep  himself  in  mental  and  bodily  health,  and  to  under- 
stand his  duty  towards  God,  man,  and  animals ;  and  does  he 
not  feel  convinced  that,  as  a  rational  being,  he  is  able  by  his 
own  efforts  to  develop  and  improve,  for  as  long  as  he  may 
be  permitted  to  live  in  the  world,  those  powers  of  designing, 
working,  thinking,  hoping,  and  looking  forward,  as  well  as 
other  powers  of  which  there  is  not  a  vestige  in  animals? 
ShaU  man,  then,  the  only  being  on  earth  who  knows  any- 
thing about  living  nature  and  the  inanimate  cosmos— the 
only  one  who  has  been  able  to  consider  in  these  last  days 
the  great  life-problem,  when  at  last  his  knowledge  of 
himself,  and  of  the  minute  structure  and  action  of  his 
body  is  much  deeper  and  far  more  accurate  than  it  was 
but  a  few  years  ago— accept  and  teach  that  strange  dictum 
that  "man  is  an  animal,"  and  intimately  and  of  necessity 
related  to  certain  forms  below  him,  while  in  fact  all 
animals  and  other  living  things  belong  to  a  totally  different 
category?  What  evidence  renders  it  probable  that  any 
relationship  between  man  and  animals  has  been,  or  can  be, 
shown,  from  a  scientific  and  rational  point  of  view,  to  have 
existed  ?  It  is  only  lately  that,  notwithstanding  our  greatly 
increased  knowledge,  man  has  been  deposed  from  the  high 
position  in  nature  which  long  ago  was  accorded  to  him  by 
teachers  of  religion,  philosophy,  and  science.  Only  in  these 
last  days  have  we  been  invited  to  transfer  our  allegiance  to 
lifeless  matter  as  the  seat  and  the  cause  of  the  origin  of  life, 
to  lifeless  forces  and  conjectural  eternal  rigid  physical  laws, 
and  the  assumed  capacity  of  the  primitive  lifeless  atom  of 
infinite  mechanical  constructive  power,  sui  generis  ! 

58. — If  it  be  assumed  that  man  came  by  ascent  from  some 
organism  below  him,  how  difficult  will  it  be  for  us  to  form 
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an  Idea  of  even  a  few  of  the  numerous  hypothetical  grada- 
tional  creatures,  with  gradually  increasing  human  character.-^ 
that   must    have    appeared  generation   after  generation 
according  to  the  requirements  of  the  hypothesis.    What  sort 
of  animal  can  that  have  been,  within  a  few  gradations  of  man, 
which  IS  assumed  to  have  given  origin  to  him,  or  to  a  creature 
scarcely  distinguishable  from  man-an  organism  still  an 
animal,  but  a  near  approach  to  man,  endowed  with  at  least 
some  tendency  to  a  feeling  of  responsibility  soon  to  be 
followed    by   mind,  conscientiousness,  and   other  human 
qualities  in  its  successors  ?    Can  the  evolutional  ideas  that 
have  been  advanced  on  this  matter,  which  were  received  with 
popular  favour  about  the  middle  of  the  last  century,  be  now 
regarded  from  the  science  side  as  much  more  than  fanciful 
conjectures,  which  could  not  be  justified  by  any  contemporary 
reasoning  or  facts  of  science  ?    To  have  been  true,  would  not 
many  facts  of  nature  and  many  observations  on  minute 
structure  and  growth  have  been  different  from  the  facts  so 
far  established  ?    Had  this  doctrine  been  adequately  con- 
sidered, well  thought  over  and  criticised,  by  teachers  of 
experience  having  natural  knowledge,  is  it  not  probable  that 
it  would  have  had  but  few  followers  from  the  first  ?    If  by 
ascent  man  had  descended  from  creatures  below  him,  and 
these  from  others  still  lower  in  the  scale,  and  those,  or  some 
of  the  forms  preceding  them,  and  yet  nearer  to  lifeless  organic 
matter,  under  the  influence  of  external  conditions  and  environ- 
ment— may  I  venture,  without  giving  ofEence,  to  enquire 
whether  it  is  not  reasonable  to  conclude  that  in  the  vast 
series  of  gradational  forms  of  life,  necessarily  amounting  to 
many  thousands  of  organisms  in  the  several  classes,  on  the 
existence  of  which  the  hypothesis  rests — that  at  least  one 
complete  series,  say  of  half  a  dozen  of  the  required  intervening 
gradational  forms  postulated  by  the  doctrine,  would  have 
been  discovered  in  the  vast  range  of  nature  past  and  present  ? 

59. — For  the  last  fifty  years  in  Europe,  America,  Great 
Britain,  and  her  colonies,  it  must  be  admitted  that  important 
sections  of  scientific  men  have  certainly  accepted  physical 
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doctrines  of  life-life,  as  they  assert,  dependent  on  physical 
law,  many  having  at  the  same  time  expressed  themselves 
as  opposed  to  every  kind  of  religion.    But  has  anyone  drawn 
attention  to  a  definite  physical  discovery  which  seems  likely 
to  disprove  the  truth  of  our  older  ideas  on  living  nature,  or 
to  views  rendering  doubtful  the  dependence  of  all  living  on 
the  infinite  creative  power,  wisdom,  and  goodness  of  the 
Almighty?     On  the    other    hand,   have    not    new  and 
important   facts    of    minute    observation    and   the  un- 
precedented   advance  in  all  directions  of  our  knowledge 
of  living  nature,  general  and  infinitesimal,  led  to  the  more 
careful  consideration  of  the  great  problem  from  the  science 
side-facts  which  tend  to  justify  and  strengthen  our  belief 
in  the  absolute  difference  between  man  and  all  animals,  not 
only  in  the  fully  developed  state,  but  from  the  very  earliest 
moment  of  the  germ  stage  ?  And  probably  no  one  acquainted 
with  the  general  vital  changes  during  living  growth  and 
development,  which  have  been  demonstrable  only  during  the 
last  few  years,  if  he  thinks  well  over  the  facts,  will  feel 
inclined  to  express  a  decided  opinion  against  the  idea  of  a 
future  state,  or  immediately  decide  to  resign  his  old  beliefs. 

60.— It  seems  natural  that  an  observer  who  for  many  years 
has  been  trying  to  penetrate  into  the  very  substance  of 
matter  that  lives  beneath ,  and  is  distinct  from  the  "cell  wall , ' ' 
in  the  hope  of  learning  something  concerning  the  mysterious 
vital  changes  in  the  substance  of  the  living  matter,  by  the 
help  of  new  means  of  investigation  and  observation,  and  the 
improved  instruments  of  research  now  at  command,  should 
not  be  quite  so  ready  to  accept  physical  doctrines  of  life  as 
those  who  look  from  a  more  distant  and  philosophical  point  of 
view  on  non-living  nature,  and  do  not  consider  details,  or  the 
changes  in  all  life-growth,  and  the  formation  of  tissues  and 
organs  in  living  nature  as  absolutely  different  from  changes 
in  lifeless  matter,  force  and  energy  in  the  non-living 
cosmos. 

Every  investigator  whose  researches  in  certain  directions  seem 
to  have  brought  him  nearer  to  the  truth  than  some  of  his  con- 
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temporanes  and  predecessors  admit,  hopes  that  his  observations 
ZinTjZ       "'T  '^^^  *°  f°rm  of  the 

co-^fderaHn  '  *°  contemporary  criticism  and 

consideration,  even  though  his  own  conclusions  should  be 

cierir  ^.''-^ most  influential 
sc  entific  authorities  of  his  time.    There  is  no  doubt  of  the 

views  J^T    ''"r'^'  concerning  any  advanced 

views  which  a  careful  observer  of  the  minute  in  the  life- 
world,  may  have  been  led.  by  the  results  of  careful 
Observation,  and  according  to  knowledge  and  reason,  to  adopt 
^  or  not  only  in  this  way  is  the  elucidation  of  truth  assured^ 
but  differences  of  opinion  on  the  results  of  individual  enquiry 
may  suggest  a  further  course  of  investigation  and  new  re- 
searches in  particular  directions.  But  instead  of  criticism, 
there  often  seems  to  be  an  indisposition  to  discuss  views  not 
in  accord  with  unprovable  physical  conjecture,  now  and  then 
emphasized  by  a  suggestion  or  a  remark  which  can  hardly  be 
regarded  as  indicative  of  thought  or  consideration. 

Has  any  definite  scientific  investigation  of  living  or  non- 
living, organic  or  inorganic  matter,  afforded  evidence  that  can 
justify  doubt  as  regards  belief  in  God,  or  as  to  the  relation 
of  man  to  the  Creator  of  all  life,  being  absolutely  different 
from  that  of  every  other  kind  of  life  ?  Have  scientific  men, 
whether  Physicists,  Physiologists,  Anatomists,  Psychologists,' 
or  Physicians,  who  have  long  devoted  themselves  to  the 
study  and  investigation  of  structure,  growth,  and  vital  action 
in  living  things  generally  known,  been  able  to  adduce 
any  reliable  facts  or  convincing  evidence  against  the  opera- 
tion of  vital  power  as  distinct  from  physical  forces  all 
through  living  nature  ? 

The  existence  of  Infinite  Power  of  the  living  God,  and 
the  only  life-power  that  is  suggested  by  the  present 
state  of  our  knowledge,  vmst  be  admitted.  The  only 
life-world  of  which  man  can  form  any  idea  is  our  life- 
world— distinct  and  separate,  and  in  its  very  nature  absolutely 
apart  from  the  lifeless  matter  of  the  cosmos— the  only  life- 
world — but  not  a  collection  of  lifeless  matter,  or  in  any  way 
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dependent  upon  the  infinite  eternal  lifelessness  of  the  universe, 
governed  by  lifeless,  rigid,  unchangeable  physical  laws. 

61  —Belief  in  a  future  state  of  existence  for  man,  has  been 
opposed  of  late  years  on  supposed  scientific  grounds,  al- 
though the  idea  has  presented  itself  as  probable  to  the  minds 
of  most  of  the  wisest,  most  thoughtful,  and  intelligent  of 
men,  as  well  as  to  acknowledged  teachers  of  the  people,  who 
have,  however,  differed  widely  from  one  another  in  their 
general  views  on  science,  philosophy,  and  religion.  Even  irre- 
spective of  revelation,  millions  of  thoughtful  persons  in  several 
succeeding  epochs  have  believed,  and  many  millions  now 
living  in  all  parts  of  the  world,  live  and  will  die  in  the  belief. 
It  is  not,  therefore,  surprising  that  the  extraordinary  efforts 
of  certain  very  confident  physicists,  agnostics,  monists,  free- 
thinkers, and  other  possibly  highly  intelligent  teachers  who, 
during  the  last  half-century,  have  tried  their  utmost  to  make 
us  believe  that  the  idea  of  the  spiritual  is  not  scientific,  and 
therefore  that  it  is  erroneous  and  impossible  of  fulfilment, 
should  have  met  with  little  success. 

Many  clever,  most  ingenious,  popular,  persuasive,  and 
confident  among  recent  scientific  authorities  and  eloquent 
teachers  of  the  new  physical  school  of  thought,  learned  in  all 
physical  knowledge,  and  admirably  skilled  in  scientific 
argument,  fact-explanation,  and  illustration,  have,  so  far, 
failed  to  point  to  any  positive  evidence  or  convincing 
arguments  from  science  against  the  old  belief,  that  should 
have  influenced  our  reason,  or  shaken  our  faith  in  the  convic- 
tion that  the  Living  God  is  alone  the  giver,  governor,  and 
preserver  of  human  life,  and  the  life  of  the  world. 

62. — The  more  carefully  minute  research  on  the  higher 
tissues  of  man  and  animals  is  conducted  with  the  aid  of  the 
increased  and  increasing  advantages  afforded  by  improved 
methods  of  investigation  and  the  help  of  higher  and  more 
perfect  magnifying  powers,  and  of  better  definition, 
the  more  reasonable  and  the  more  in  accord  with 
advanced  knowledge  and  thought,  will  belief  in  Omnipotence 
appear  to  the  scientific  mind  free  from  the  ill-considered 
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arbitrary  and  far  too  positive  assertions  of  those  physical 
enthusiasts    who    claim    life,  structure-forrnation' 
thought,  and  will,  as  their  own. 

By  recent  investigations,  lately  carried  out,  it  has  been 
proved  that  all  structure-formation  in  nature,  all  growth, 
hfe-power  and  action  of  matter  that  is  alive,  are  due  to  vital 
changes  alone-that  the  difference  between  all  non-living  and 
living,  so  far  from  being  relative,  is  absolute,  and  that,  relying 
on  evidence  recently  obtained,  it  appears  to  be  certain  that  man 
IS  absolutely  separate  from  the  lower  animals,  and  could  not 
have  beenevolved,  as  some  have  thought  possible,  from  any 
organism,  living  or  extinct,  that  is  at  this  time  known-in 
truth,  that  man  is  certainly  7t,ot  an  animal. 

No  new  scientific  facts,  no  recent  minute  observations  on 
nerve-centres  and  nerves  of  man  and  animals,  no  discoveries 
or  reasonings  concerning  consciousness,  mind,  thought  will 
voluntary,  involuntary  or  "reflex"  movements,  are  opposed 
to,  or  inconsistent  with,  the  acceptance  by  a  well-informed 
scientific  man,  of  religious  faith  and  belief  as  handed  down 
to  us. 

63.— Lastly,  however  far  into  the  future  of  science  the 
most  sagacious  and  best  informed  men  of  science  may  be 
able  to  see,  or  think  they  see,  what  probability  is  there 
that  by  more  advanced  minute  enquiry,  and  the  more  perfect 
observation  of  living  things,  new  discoveries  certain  to 
be  made  in  all  departments  of  science,  will  render  doubt- 
ful the  existence,  everywhere  in  the  whole  life- world,  of 
vital  power  as  distinct  from  all  the  forces,  properties,  and 
consequences  of  any  special  chemical  substance  in  the 
various  kinds  of  living  matter,  each  having  inherited  its  own 
characteristic  life-power  ?  And  is  it  likely  that  new  dis- 
coveries, which,  of  course,  will  continue  to  increase  in  number, 
or  new  knowledge  which  may  be  acquired,  willlead  to  doubt  on 
the  fact  of  the  absolute  separation  of  man  from  all  animals, 
as  regards  nature  and  origin,  or  on  the  existence  of  the 
spiritual  in  man  alone  of  all  created  beings  ? 
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